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«t%C^ sjMT (Oesophagus) '6 C»!t^ VI i IHT 

cflttrw? csa i ntc^r mK w=J3!tcf«*l '« 














































* 


«{t«0tf^^ CTO3 %*T^ C'^rC’F 
c’T, 5Tsr<sr ^fV^trs «rnr 

•i^ csjH' ^jtvftw «rtfli ^tfi 
f^fw f^»f^ 

«’ ^ip:? ■sttn^ci wiTfNv 

f55T ww, 


>a^ ^'8tfl ftf^?r «^w?r fw 

«iftr^i 4i«i*r3 mw 

; fSpi ’«i*iat*r« 

«1®IT® ^t^*l’« «itcf 1 f^t*i^ 

^^C?lH « >ilfnit9 OfH- 




T^Tm '5i5.c»r 5F1 '8»taFai*i 
( te's<j«i*f f j'Nt^f c'^rc’f vsitQ ) 


item 



gy HO(/r«i« throat II. ly, 
^ COiUT OR OtSOPHAOUS 3. 

BREAST t£;( 
-f.5jjr LUNR 0.4 


^, 3 /, genitals 5^ 
24 . 4 /, SITES ( 6 . 3 ^ 



(j«rrt »,••• n^rintpsii fxi cm) 


Rtftprw »ix«fj ®r?ltl ¥Tl®rt?l 
if% c*rei:^ I 

OT Tt?— 

in «rar c^ii cwcn« 'R^i?r 


^ pi ft»i1 ;- 

(>) ^Jtf®t5(f«ifts c?njig<?, 

arrntxsr fe®5«?i: 

mi W ^f^*i « «rttlP^ 

«* i 

(«) etw 5{tf5i?fi\Q ^45|t^-C?l«r (Naso- 

pbaryngeal tegion) ^fnm m i 

(8) fkm ^ait-ra^ vjtvftcp 



«lt«V>8 fwN 


; («») '®1np5 Oropharyngeal 'Br^r*r 
Iftiu ; (n) 'e 

ift-®f5(C5?rs?ai §55^1 ; {!»■) 

^Cn’Fl 5lC»fT 

ijtaiti 6d« ¥jt9!tw I c?«ri c^ttf 
c^, «i?ir*ra 

siw «t5tf 

^ =J1 C5*r, ’8?tri5, ’TfJI^eT, 

«r®Tt>rff?, cn«n 45^ JiWfsr^ I 

(^) ??c5ni «r'at!i--i» 5?tcs 

^t^TlT? 5fsr, (t—«»» 

?¥C? aFK*^: *rt? (^iw 

c’rtTls ^tap5i*l 

VI I ^Tt9itc?5 

?WJPi «itr¥, ^1 'aif® ^H-n^ « «[f« 
t¥T >}tat5 ««ftc^ I 

(ars'a <11^ =¥Tt«rt3 ), 

¥^S¥ '«*^^5 '®rf¥-¥ 

C*P13 aijg I 

(*) 4r®N—^«-44 ^¥9 

^!1PT¥ ¥WI ¥t?r ^a^^iws 

(srati. « '®=f) ^@! ^Tt«Tf5 >r^^i0v5 
¥'«¥t^ I 

C^ ^it^Tt? CVf^l 
ftTt'9, I 

*rc«fi T?5r, ¥fat^, 'siJi, w««, 

v^ sftlatar® <9t5^ ^Tt^rta ^rt '«t'lT¥ i 
C*) atw^ia «r®ta—¥C5¥i5 afcarTa 

«ia^ otT^i trtw cv, artsita*wa 

caia «rfaat^m 

awj ^«%-8*% ¥Tl^ftaa ^ 

^fta ca^ I -f^atn^ia sra; 

Itnaa ^ afa^ ¥ta ca»i\ "f^raa 


{^*1 a<, >a n^<m 

at'st’f af*jfa¥ fat? aw at^c>f 

(Carcinogen) 5Taf¥^ 
ca-n ¥ata wa**! <4^ ^tra i 
(&) ^tatfsr^ '6 'sra'ita *r«ta 

—caW^caa afTt«Tl’a ¥t*l*lf«tc»!a 

faaac«i ^r^tn ca, aCll? atiafia aitartc^rtta 

¥TNttaa c^ i 

'S’sfatfe atcBfra ^faat^ai ^rsatw 

f^tfaac=5ts?l '8 aral *rti3ta 's 
ararlfT <ar?[*i afca i c»Tattq a^tatla 

I «r<brr«ar c^car »Tca''t«P 
naTsia >rsitc-Bf ¥ta «rta f?r«*i ca^^i 
’tcaa*!ta 'sia’9 ®ftal cnc¥ ca. 

carfta ^rHta 

^cn^FI ^65 awT ca’^ft i 

(4) '5f«Jtc>Ta 4®ta—a^Jt-^traa 
'sfg^a artai ca ^aata, ^i 
-sfatfi^ ai ca, "af^siata^caa 

cwa ^aatftraa acaj^ « ai- 

at^a wt^:aa -r^aai rla ca>?l i ^afa- 
at^ai, jtta ^anta ^at. *rta 

at'«ata «tat^ d’t^ « ^rtcaa 

afit^fcaa ¥tal I c^fc^a 

5ta'®ta ca ^jtarta ¥a, ^ta ata 
a?t^a^ a'j'Nta i ^ata ¥taa—’^Ir^a 
aaa v^aa Tjta^a catratai catacaa 
cnc^a a'tc^ faiarcaa aaa ataata 

m9 ^ti¥a«ii caca atra^ i 
a^at^, ataf'?^! 'e afm^jtajta 
ataita aaiatcaa arw I cfiftlSa « 

f«^tfaa«!i^^ (fac*ra ^ca “fa” car?fa 
f^^tPta) aiw ?a4f^a. 9t»!i:a-r, aiafnt, 
'Q aarsa anarftaa- 5Tt«p 
atai^ atca i 

’(ca'rap ¥tant^a >a4.*^. ara 



3 9!irr*rtw ■> 


af^?r CT, 

^5 « ^45rt>T\« ^Ttvrtw 
wt»r f^f^ w frs i 
(«») cnntf 

fncRtfffr^fa ^ *TC^ vTt^t?i 

«t^» ^fWI '5iit^? sftajt? ?nif cn^wti I 

?t«rta c^^f9T^ ’^wK ?cwi, 

c^»i!?—' 8 rr«c^«^*^ ar»5, 'Q 

t 5 c®rt«tc®il wHtir fe's*nt?iT- 
I ?if%, 

c^Bffsfa f5f^5>5n 

¥c?i f^^c^fSiiii, 

’fWi ^T% cninii|i c^ 3T*f9i flf^w 
C'®^^? f6f^«N^t!l ( Radiology ) =?sr, 

C5Cf wi m ?iftf- 

ftri’iwwir 5ir«(T «rc^tn c?^i 

I cf<n c^ti, gfiis«t*T c’tc^? ’it^tni 
'stciin 

f^«r?r siwj c^i^i 

’FC9! «ftJ ?1 C’ltlS c^t ^ 

C$iSffiF« *(Tt< ^ 

«i«ra «'s?h 3(t«fr cKn 55 ^ 
aria i '* 1 ^ '^9 ataita ai'i's 
csapfipf n?t< ca^rtrsi^a fifiaH ^la ^ifaic^ 
m i5ca arfa-arjMtiaa '?ia*ft^ sFar^i 1 
c^wfiR ^at< ^rafa^ ^la 

arNaas af^^a atfa^iaa «fta^ ^nifwa 
▼jtartia ai'® caai ata 1 ^arfi^l- 
®t^, faiaa aia 
(jBetauaphthylamine) car%a a«f *r?t<f 

^^ntfia arti^fiii 4f®iraa^aa 
JglHiaa (Urinary bladder) arXlaftW 


'btw® aa f fe«vntaiaa f^-ia *t^tia 
«» at*T apaff® ®t^a® ata^i^i'e ^affiaa 
ajt^^iacai*^ -i®t^in 'BiW® aata »i^ta?Ti 
atl®F I ^rtl^fla^, caaf^f®a (Benzidine), 
®5it9?at® ai, faF«i^t^ c®bi, 4iMtfa® 
^iJtatfva c®Bi, '8ijtJft?ia&>T, caFtia^ cak*?]?, 
Jfl^ar, fHl5f«i (Nickel Carbonyl) 

5r"afa5® Pica 

^fitaa faf®a «itf-4®)i«f arjt®»ifa ^itifaiaa 
^rtifF) atiar 1 ^?«an m ca, “sis^a® 
ai c?i"f ftataa, faiia ^la 

'«ff^®®Fa 'sfaaiia 

aiaj ajt 4 ta ’«imi*ta n^taal 
^^ta alpBiia at'eai ^fa® far ai f 
?f^®s f-fc« ma ^Jtarta 

ataafa aai aataa 5r®^®t?fia aja^ 
'5ia»\air Pics 'aa fanf® 'af^ia 
af«at I 

( 1 ) «f<gta~caai 

c’fi^ c% Irjf^'« ? 5 *iati®(ai ^raat&a %- 
'SfHiafara 'aaa isfati3;i«fa ajtarfca 
aa ai I ta^ ’i^'ftiaa c^fti^a aiai 
fffljfi^if ( Circumcision) atlT^t^W 
a^ata •al aijita ®jt^ta %a aat 
aT»c® cff<t ata 1 ^^jfaitfa aiaj afina t-a 
faca ‘a^ 4ai ««catfl apt^ a^ai at ‘aa^ ®tai 
•a^ tarn ®jt4tca c®ti»r ail 
^aaatiaai nfa^r® aaia'a^ 4ai 

artar ^la 1 ®t5i 4^ aam 
asjt^tia c®tc«f ai^, ®ca ca ^1^*1 c^tiara 
f3®3 <a^ 4«in arsfej® «!, ®itfa a® 
a5f aa at I ^-wawfafiaa ’strfvft 
'aia^i, facia ^a ai 

Frenum-iaa ^it salt «fai aci 

'a^ It ®Jtt!ta tifii 



f ^wln 


[ flrf, iir 


I iiw «r»«i 
-srsfii^ c!f^, ’stac^ wat?,- 

5?^ ^Jt^alapt^ cat%a 
ca'?t Jfata aFtai a»!i ntca i a^^<rrar 
ft^a ^’s ^af%-55c<ra afjtvitrai «ina 
=fta*i a»ii ^a i ^wi a^ai c^— 

=ita^ ^<rai ^^-iiaffg >T«tc5»a «imf- 
Ts sitaita ®fati:fc^a ^ifvi'ht 

«rf^tatia TO I nfiata f^aii 

nfa^wta «it«iai aac*ia afjMa 
fe«.*ff«a 5T^«rn 5t»r a^a^^ ntfa i ^-r 
»jf^9Ti'6 ^tai^a ntf-t ^i^fttaa *if?»itc*fa 
nzKj m^a aijt^ra Cma ii%-T>b'%) ?[c« caai 
ata, faa^ •aa ^ran i 

aftnt^l atraai Mzn f*i«cfa 
«f*fta?pfijca «*ftwa ac^j^tcfa aiay 
arffta firc^fn^fcaa^ ara (« «%) 'fla^ 
cataF^ a?»ata ^caa sfit^itcaa aw 
>r*tc#a faata fnartv a^ai ^cm i 

(b) ntfantfVf 'eia^ra 4«ta -a?tat^ 
3i^aFt« ^5{aaitcaa m caai cntf ca, ^ca^ 
aacaa ^jwa ’jfV^ta a^caaf «i^cf ait^r^- 
«tta aca atc^ i >Tllc»ifaai'« «{tc«F"^afa 
ancifc-r aca^a asjt^^ra ^rta^ caai 
ata I ^«aaifraa ?i»i srTai c’tcn ca, ^aa 
«»a»wa 8fw «itiaTaa atacai af»i <uawa 
wz^ aca «itca1faa afca a^taifcaa ^ 
atai '•iw^tca^ cfai cacf ca, ^^ta- 
aitw uaa aacaa (Thyroid 

gland)-^t^ta 4tal an aftcai *rt^ 
«raai *55^riata ^tcatfscaa 
««a ataa ar»j aai aai atm 
arar faaf^««tca 'atcatf^aaliS^ aai >« 
ara aiaata area «avtcai w 

fnn I faaia iwticaa artarta i^a ca?^ 


ataita an itcai «fa1fai ann ca, 
Schistosoma haematobium atca aiar 
wt^a aa^fa-a^wl <a^ aacaa arfaita 
^rar^a ?ai atai i 

(ft) Bftf^a «r«ta—ca aafa ctasaffa 
ataa arrf^a ac¥ aara aiK (Pigment) 
ca^, #tai afa a^^^ta •aHstaf'r caca 
«raa ca\c;s 'Bta'ata acaa, 'sca '*tai 
artaitra 'fcn atta^ l ^afaffe'S Sailor’s 
cancer 'e Farmer’s cancer <iia 
^Jftaal I 

(>•) a^aaf^a fit^ta—ajWa ftf 
a^atffapfaaf 4a 4tal f^ai ^ai 

^a-ata«i afaatataa, facHa^: ^tai arNtcaa 
(f^ ma ai tiiatra^F 'artafta-^waca 
5tftcacfa, ^tcaa aca ^naaca atatai 
acaca l aacaa aitarfa Retino¬ 

blastoma ('•if^at^a tfla aaa ^aa 
aitarta), ?t}B 4ta-ajtartiaa a^aai, caaa 

Scleroderma pigmentosum, Multiple 
polyposis of the rectum Neuro¬ 
fibromatosis—aa%aartta a^H- 
na"»tata afa^t^^ aai ^a, araftt-fa, 
‘sa^ ataa^a atfaitca fai^ 
ataafa^ aa i 

anal® aaiaa faaa ait^ita'« 4ta-ajWtaa 
«ta^ at?i can's ^aaa catiaa aw, 
^j)jia fa ^aarcaa at^, «raai 

^acaa^ afa axtartcaa aca f^r ail? atra, 
^ta aws arfatcaa wrn'ai caca fkffm 
atsata t% a^taai aiacai arWi 
cat^a ^laa «rt^aaaa maa aant 
^Wtaca f^al acaa—aitarti cltatn 
catnf^aif ^a ^a awl—all ataa- 
cataa aiWa citatn mai cfta aaa 





^tac*i ^19, 4^1 

^ ^1 ^flcnfr. ??% m*. ?jttisfl 

(Cell-fcee filtrate) 

C¥t*r ^thtc*nr Jrtfjr*r ■srtfr? c?? 

^9 <£rt%? C?C? *ff%Ft«TJf 

*itw, 1%^ ^fiT^c'rc^ nf?5t9isr 

W 5?9 I 

*fc«fT f%i 

f\U, fsrc®f«1 

SCSI'S ^1 ^iF^?r 

<ftw«i qtc^i -fl)ti(ii f^f^ir 

^^c"t 4f¥-¥Tt9Tf?f 'Sf^^t^fq 'nz^ 

'sci I uq| 'a(t«f^ (Lesions) 

ftc? '6ii ^sntu wzw 

n qsil «fataf^l 

q^#55l ■??I1 i 

(>) c^rri?«r ctrqi ^^c-r, f^^hr, ’ttcpR 

f^c?, ’fqc’rr^, ^ktqtc^ *ft^. 

'« -ft^fl «f'8 «t'S ^rff (Leu¬ 
koplakia) fiTKt'stq 

^tq wt« I (flC??! c^ qfa«f^5 

c^Pf "sn 'sm 

(M f%i fm cnf^ 

c^nr I 

(^) wls 

f?t"tn ^1 qfqq (Polyp) c?«n 

nPi I c^^rtcq ^ 

I 

(o) (Mastitis) 

viq jfMPf'ts I 


(8) ^^ncq (Hyperkera¬ 

tosis) i 

{«) q'^cat^ltapt^ <$rs ^wW 

q^aF!l*l 'Q cq*{st— 

cqt?l ?tn I 

(«») fqf^fqq m\ i 

(i) Bilharziasis I 

(v) ^\ (Peptic ulccr)—^! 

c^r, «%—>«% cqnjgf qfqqtf ’pjMw 
qft'f® ?,ii I cq cqnjS^ 

f:f!ii Tc^ 5ii, cq q=f c^F^ys qrqfnijs* 

qtaf 

^ilft?! I 

(>) Sf^q ^1 '^tfsq (Mole)—aSi® 

t^t ^1 ®(^q cqftai^ 

p, w:^ cqqtwtJ?) 

(Melanoma) 

^jt^tC53 VI I m 'ia; 

pH <£r^5H qi 'qsr »r8H?r 

'5i<^tf qtqtaq's: qqfqtff« 

^i&cqtP3 V =111 VI f%i 

>an<« n?lqft« 

V f^, qt?tHT ^tcffl «nii qft i 
<2fqf^^q cifq^fqc^ (qfw ^ZV ^TC^) 

qp^tpfl ¥JHrf?r fq<!r wi vi w, cwt»fl5 

q«fsf m t? qrt I 

cflt% ■« oftft 

erwtwq I qfJt^tii ’jf? Ht'gt? fuw 
qi^, '^CTf 0 f|^ ’ftfll ’?tfi 
ar=Htlt^m HW il '9 

^iff »w«fq^ « c^ <a# »W 



'Q fwTii [ 


( ) CTfsfj f^jf[ ^jt*fi^ 

nfl’pt?'^gr 5?TWir fii<t5^ cwiv 

»{?g^ ^I'^S *[tcfl I 'Bft^^tl^’^' 
3!®!! 5r^iJ •fC’f 

f^a[f*3F »|S sispi'Cf '?FJt®TtC«?r *J[^t^3T 
’»Pf*l ilKC’® I 

i .ii?irjB f^fvQ ^’1 

nc5p« ifc^rafj, ^till 'BfCWF® m 

’f^^Jts «ftc^) I 

^ I r®ai, 'Sftffeai ^1 ^1 

a^’FtCinii I 

f^c-t? ?Fca 8« 3nii?r3 

^c«r'i 

81 ^«l=Fr<a ^tf-r ^1 (Sore 

throat) I 

« I ( ffCaitCf 5 ’fC’f «rc^tafJ ) 

«»\ c^t^i *rc«r i 

*> I 5^1 ^1, ^1 5T1, 

c^rc^. ^fcsT, 

afJiCJjfannr i 

n 

^tsT C'?^t*l aiJt’^Jt^ *ft'®gt *?1 

»I aRN'® 

(Sinusitis) «|«^^1 I 

<fl| 3T?f ?f) 's{gr c?Ft;T *Ttf 

'«rC*?^ »Tsig ifCif ciff^if 3}^9] 

c^ ’j? «f^rT ^FJt^tJi '8ftap>jc«ni 

c’T ^ to? *iwtr?t? 

I «r5?nftr5r?,?»rai ?t^5rf^'«j 
^??i ?i c?? ?i:? n^ s!?f?i fin? to? 


wtvftr?? wear n?)^t^tcif ?? 4%i 

c?t»f fi<c? 5r?t?^ I 

nfifi® ?m—nt?'*r?1«Fi i 
4^?t? 4?t?? ?;? c?:¥ c?t?- 

’T?c?? FWm ?ii 

4fap?t^ c?i?9 «rart¥ acaf's 4 ??p 

^t? ?tc«F; c???—*5tl. ’ft??? nfky ?j?? 

ait?1 ui?^ c?\?5???? 414 4*^? 

'em I ?ti:?tnj? (Biopsy) ?t?? 

^-fat ?jt4t? 

fi'Tl ??1 I «q| 4?%'® 

«in4tfi'® ???t? 4? 

??? ??5? 

4t?t:?j nft’Fi ???? I orc^? 

4?if^ ^!pr?*i ¥?t ?1l? I 
c4?tc? ?fif '6 5i1l? isit'Qtntfir? 
(Endoscopic) 4ft?1 CilK fi<?? 4?!?? 
m ?tt? I 

?i?lt«f ?»t?i«i f% ? 

4c4?r4t9ii wfir 

tl??! 4t? C?, 4t«(fi? 

?tC4? ®R?tTJT 4"^?5 4^tfi? 4?41 ?m 
—’TR'S ?Jt4t??? ^ ?t?? 
f?, 4^? ^4? 4t«?1 I llf^l? n'jt 

ui?^ 4Su?t?? C?tC4? fi’f® »• 

??c? fit»r? 444r® >ftfi® ?C?t?l fitf 

«ft?4^Tfi5? cell 5TC'?« ?Jt?ftr?? ^ ?t?? 
fias^? 4tfi?tl? nv? Vi fi I 
?) ?r4t?fi? C?)44?|5 (Chemical 
carcinogenic compounds) — fe?fi^4 
"r«t?tc« («?p5f? fi?jt« Wt^f? fiwfit 
??4to? — c4^?:4f?? ?fl ?jt?rt? 

4?i5 ?t?? I c?t? c?tH fit« fii:^ 
??toi ???T fjtvrt??? »rt?t?^ 



1 ^pjt*»rt«-»war1 «nTt*rfc«c Rwtcsnr 'siar^% 


^ I 

*f?tt<^ ’Tl^tni 's?N:wc^ ff®5i 
^•ftw ^jitFfts ^ai iiK fsf I 

'®n iS)i« 3rtc«[ ^-t^sT 
'®rw sit^r *rca <f?rntr’r?r 'Brisi^irt^jai 
»ltf»rn[ ^tfiT 

c?m I «fr? ^-r «i 

CRTC^W, S-C^rsrHtlftsf (3. 4-Benzpyrene) 
5itr*r <ij^i5 

w I *r?Mi5 1?§cni oi 
^fi9T, c>i^ir 
c«f<n I 

^5^ ^rsii c?f, ^t^rsi- 

Stnt^f^5F' 141 ( «, 8-C41SI1- 
•Itlftsf 4t4 ) n'he^l 4t4 '8j^:^?|r 

C45>! ««i4^ «{5r^<- 

C4C4f^*fBrt^ 

WJ '6 C^-^tf^CSftCafSfJf 

(Carcinogens and Co-carcinogens) I 
4nt?R f4®9t^liI1 

4W4f44f n^K ^<>nt5R ^C4ni4, 41 

«?)4C?C^ 4^14 *^4^ ^tsn «rtt41 

<flf5n:i 'fl'®Pra 4t»rtif4^ ^ 4fTt^t4 

tft 4'^Wt4 4C4J »rt'4t4‘l sT"# 

orfV:^ f?c4i«41 oil Jf4 ^tf^4tc4ri:44 

«rf54t«|4 *lt4JC4 ^Jt«lt4 fe^ntf4-’T5t44J 

«rt^4l C4t4r4t9 I '4^1 '«44 

'rt'8ft4 IFtsn cm C4, m 4mt4 
<ti5 ?rr4t4f^»F ar4T «rnlx^ «rt4f4? «r4t4- 
*tf44tNf»f 4fJt4TtSl 
^4411 ^ *ftl5l 

4t4ttl^4f nvW 44';’T 

^t«r6 ^It^t4 ^ 41 I <4l4C¥^ C441 
4t4, ’rrftr4tCSfC4|5T4 (Carcinogenesis) 
«r«rr4 «C4F 1 


(4) ‘<1tr44tl%4f f44? (Environmental 
hazards)—^f44^t^“r C^t:4f4 454* 'arf*!- 
4r^t4, ^t4tt«P4 C4*t4l 
« «mtr4^ 14T(fif nrf44tf^4f 

'»I4^t4 44I??l4 4«41 f44^4«F 4jt4t4 I 
f4^'S5 f4t4t«5 4FJt^t4'®f^ 

C?41 4t4 ; 441—®t^-'il4 ¥^r?4 

4C4T 4t4l f4^-?rNf^?ftf44 (Beta- 
naphthylamine) f^CT 4ft'^ 4fr4, ’»E44 
^Jt4Tt4; C4f®5t4 ’1414:4^4144 ’FC®! 
'5!f^“¥Tt^t4 ; C3FtC4^, 4f4^' niM, 

^Tt4l4«i54, C»lk «rff«4 £ft4 C44t4 m 

4Tt4Tt4; 4f44 4!#ic^4 

54t4t4® ^=44 4fTt4it4; 4n{»ii. cm, 

wim C491, ii)4’N c^r|tf»n{tr44 

^4^|8 ’fWK 4}4^tC44 4^91 R<4 

7Fjt9ft4 I 

fllll4 *f4Rsf4 4t4l ?f4^ 

4t«f5T 4ftfell'^t44 4fKf?l §«-44irn 
nOi’tPt^ I 4ti5ti:4 ff4« •iiK 4t4»t9» 
«it4tr4a ^n.^4 4M4‘f«: -fffn4 4t?fr4r 4i 

’Bjgr 4?^9! 5%r4«1 ^ (Bronchial 

tubes) 41 ^^4 4t4l ^tC?4 

C4C4^ f4f!% 4t4l -sif^sitaitf «r441 

'8i444« 5T4 ^f4® n?ti:<4 nffsr'ar^jt'i 

^1^4 '« ^C49\ nf44^ 

4tf4« 44, 4t4 

'6 449f4q6t4l 544 5lf4^ n4t^<4 4t4T 

4Tt’4rt4 ^«*nt44f C^t4 4t^r»1 45t4 

>TCf ?l^ =4tf4C4J4 4't91 4fjt4lt4 ^ m 
ntlfll 

(51) f4f%44—4;^4f4f4 'eff«C44»^ 4141 
¥Jt^t4 §^*ff^4 4Sf44 ^5^ sft4«|| 
m c9!t^ «r44 c«ri:^ 

m, ®tCT4 CSCf C4t»l1 Wf4<ft4 4tf44^ 



4*“! 




fafwN 


'6 W '9C^il 

’r’ltscv I 

i&>* Sftcfl «f®5t*f <£f:5t’r^C3 

^c9fe«iJi I «?t55f^-^tfl'- 
f^f^a*! (Ionising radiation) sit!?^ '« 

?Frai 

'^r^Jitaita faf-aac^a ^^ata vc»i 

cafe'flsjf^^ <6 'Bi^trs^a sfcaj fq^capfaai 
c«i^a ?jt»rtca ?ata ^i^taai ca*?l 

I 

(^) vjWa 3?^afta^ 

>rtt*!a ^*5 '5ja'^*^(fa‘jf^ta‘'®ftat’T 

^tfafs ^{^aR ^asstfac^ai iiai 

taC’ftl’ra 'Sf^'V (Papilloma) ai 
(Wart) «C«F R'Sai ca^ta?,^ 

*ftf»!« <rwt?rtc>Ta cac^ «rca-f ffi:« 

i aaRtcn 

‘lit f%n 'sifa ^^atna atR ^ 1 , 

fR'«d ^arwtatnai ^’ata ^wa Rous 
sarcoma nCl’Fl sfia mi C’lC^, ^ttat^T 

at»i nfa^ta:itntat% aafjg 
c^zv nt«ai ata 1 

faf@a <2rartr®a aflaafia awj 
at^ai aa^iaa «ttatn-^f^ ’fjmta 
cir^ c’R^ I lilt ’la ‘5t|ijtc>ra •€ 

fa^it ®ft^l 

>j«a a^taci 1 CfPr^fSir^ ‘sttat’T ^itapacfa 
»iaa ft act. i?|ac¥tcaa 

faw ’fcaa^lta asta afr3>t«fatta ^a* 
aicacfi ^^ast r»itt¥fjiai, Jj^iatcaa 
‘naa ntfi^a «pjmtta cattc^ra 

ac<8* tw^if*i-^la*t«Rfa 
wtaw ^fvita-'sttatc^a cirai 

cnct I ffi ‘nafRW ^f4a ^ 1 


’ts^Ps 'sttatc’ia ^miPr^s fa 

^ ca. R«f?i catc^r<.afta ^flaa i <<11 
afcaa f7Wa-«ifwata ^zw 

a*^#Cta c'si^fsie fca ntca 1 

^ttata ataacacf cfta cfta 
afRa f jt^ta §«.*ffta atata caai fa»ic« 
ntca'iia^'at a^Ra «itfafta a^ftfasaicn 
WtftsT (Vaccine) «IWC« ’Iftlf fRI 
atcft^. 'a3(:f caffsT «l*rt*l Rt. 

ai c‘«fR aca csT€ai ata ca. ataacacfa 
fjt^fa citatce 'na^ fit^ta cat%a 
'-‘)i»f ‘5tiiaa« fca 1 

($) (Hormone)-“a'jWa aiaaata 
«it<2iRa Rpar ft®i fjtartcaa 

ifzif ^c^itaaicfa a”at 1 
aftt*! caatcai ca, it t^caa l%af-ra 

(Ovary) '«iaataRa ^Ra f jt'STfa cata 

^ai ata 1 ^nai i^^caa ^sifwa'sf^ 
'siaatfa'® a^ca fcfa f®atia 

^tPf® anca ^tiaa ‘scaa fit^rta attc^ 
atai c^rcfi nca caai cacf ca, tfcaa 
f%^a ffRa ^iMa f^alS ^facaa §*fa fa^a 
a^ca ; ftaalB'® «raa«1—Genetic suscep¬ 
tibility (uiar afa ntraatfaf ^* 1 ^ 1 ), 
^Tt^tfa’f &Jttt»r (Abnormal status) 

‘na^ f f-*ffa5tf^i^ ‘^rtatcaa .atfaar 1 

!fl-i?C<lta (Estrogen) fl^affn afft'f 

atiata ^'3' fc^i fttcf^ai ‘sa^ «fwta, 
«rat^<iia^ ca^ta cfta tfcaa fn|ttta*lc‘s 
(Pituitary) 'Sfataa ^ ^ZV f ftlF 
ftft^ata ^carc« ataacacfa fafti ^a^ta 
apaafa^ ataita «fcaTC’r it «faai 

%n^ acaj ca*?) ataita casta %na 
aam fitaitraa afaai aa aca aca 
fa an atfa na^ naliptatca a^ 



•ptwHfr. 


«rt%if« 5iw «i^'V ftf%?r sit3Jt? 

§*[5 ?rt9i cw’«n (m I 

^«\i c^-f nf^'T^ 
fssH? (Ovary) 

^Cii C^ C' 2 rU’^[§<F 

^Jt^ita (Prostatic cancer) -aftCf , "stC^fa 
a?«c^3r ^n’jta*! ’fc? c^^n ^ta» <sftat 
?«f»i 5rtsifaaf'5tc< a^c^i «itc^ i 
( 5 ) a^Tlaitiaa 'sj^j-stPscv® <5i^»t 

W ^Fia *iftc^ I ’Tca^^ 

offVcat^sra, ^sicas ^tt®a ««■•? 
atf^ (ca ^i^tta •fiai 

=Tl real's c^-f 

“i«5Fai 4“ ¥f*ira c?eii 
atc^ta?, faf^a ataita'aia 
4aa fa^, fenatc’r^ ^Jt^a '»i3inr« < 2^3 

aai 

afaojf vfifK «ia*l»f^?a atai 
-sit^caci^a a^taa afjt’satcaa 

ihi *ffaa^a sTtfa^ ntca 1 

^ 5 taam^^» aFca^ ^faffiaa na*t«Ft?fiaF 
'81^'bra faaFzaF f«^tf*ia ca a^ptafaraa ’Ftaf 
’Fca, «raf^aj ^a ^ 1 

^^•9^ c*PCca 'e 

ajaiftta nt«ai c^c?, 

«ft^a catt^f «!i«f»i ca aa'ta'^earcn ajaata 
¥ai catas atta, ^ta cas'la ^rat*! cal 1 

’fcwi 

fewsf n^tcaa 4t^. atai caVaa^catc’ta 


atai a^"t^ aca, t?Fa « jft «t8raa 
catcaa taaca N»ta *?a[at« aai ati^caa 
c’Fca fa^taa ac^ ’aaatai 

’?i5 ^a, atc^ atca carl catiB calai 
2fc«jai5 c^ta, cal ajf^facncaa ara^^l 
asrtf caca Bac^i's ca’®fa af^a. af'. ^aa^ 
a^-^'^ntaaatal ^^a'^c^a <jaa^ ac^ 

♦ftca I 

'sitatt^a aT®! fa^ cata ata ^a^'ai 

cata^fq >iHal5R:5»a aca 

c5tI ‘ja'i aca 1 afa afsa nfaat*i ta 
cam aa 'siaai ^la cata ^'««!rtta. 
ca'®f^ fa^t^fc^ 'si^a, ^tac*! far"ia aataa 
n'catn a^ftarm ^^•cata'sf^ «tcaa 
caatac^a ata? aiai uqafB faft's* 
f®a caca ^caa aparaait wis 
faatacaa fif^ai~v£i| ^'sa cacail 
ajtnta ac«a 'al ca, cata'sf'i “a?tca”—w 
^Tc*fa fa«t<aa-f^ai atfaca ca»jc« a^ai 
<al faaan?n «rf f^a ^faia aiTntcal -amfaa 
cata 9 ajmta catcaa nt<aj catari ata i 
nataa ^rtafaa ^?%»\caa ac»i ^a^ 
catcaa aia, aUSai (Synthesis) 9 
f^i aacai atafe «ar atac^i 

*afnfa| wtcaa »Ttattai aital 

cnca ca, catcaa aa^ac^ a^« fatal 
fyatena ^^fna fata acata aa aftai 
5 iaft« ’ftlcltstara (Cytoplasm) 1 
4i| ^ af*iattj%a aat aa, atltati?Tta 

(Ribosome)! *1tltlt«tafa flftSiafe 



TH n^rl c^i f nittol «iJt^® ’!*rtc^-r 

C3m*ltHN (Chromosome), m C-STt^R nfl'TS WZi I 

«ITtfnC®iI (Deoxyribonucleic acid) 

f®. <«. ^51 ’¥Tt^^5i «rt<«rfii^ Ti 

nfir- «i^ttir ftw W 

ffC’TC^ C3PtC»Jtl’TtC*l? f®. 'fl. C*f-fN® '«lTn^, Wt^Ttf?, <rt® 


■■f«# 




^*n:?ra : ’rt*fts*i c^t«rt« c^'N^rfsi c«f<i 

5?tr53 : ^jt^Tta ®«~'iir«itr*OTt®tc*T ^t'sf'sr c?<n • 

( Dr. J. C. Paymastet“(il? ’3;f%^1 C^C’P ^ 


Mti. uq—^JtPl® « C«f1^C*r? 

^ «r?f®5 '«iii f^^- 

fSFTfi’T t^. '4^. mi <n^. 

«ii. MW n^® vt\ iJi'sfSi ®tMnM 

*ittiltat«ftM «rrM*f ®C5j <iiM^ ^sigrtf 

^TM. -am. 4. C«Ftf 


5T«iMtw MW 

MTgsf ®rN MFjIvftU fMMJKM ®fHt^ 

apr ^Nn<srfi 

®1 WtMl 

Mtcif I SPK»n 

•ttff’MtWfl CM »TM U|»ftMftM *ft«f ^tMPP 




fwrpThi «rsjtc»ni TOn, C 5 r«rtrj(^ 

(PTtf^nfe ^'5«5tc|w si'fj <ilf%5t? 

5?t»r (Nass) «r«I9T, 

«rt«t ^Jt^rtir ^'Ss’ijr m i 
"^1 wfBTt^r*’, ^ 1 ^ 1:55 

^fXus ^ji^r?r'’i^rij5Ftl\ 

5 I 5 ?it«r«if<i 'Bft'sr? c?^'i ^tc*f I 

«ft^ 'e 5pTt«ii'tW?t JT"^# aft^l 
m 5r^ «ii»it^t? «iti:iir!®c5T? ’itai ^* 1 , 
c’l^rtPf ^pjWc^? 's{tf^<Fy cf«ri 

^t?, *ff^*lf® Wrs (Nodular goitre) 
?itajt? c«rc9i m 

^ (Submucous 

fibrosis) I C«f<tfr5f1 c^, 

Cycad nut-^H!! IfgCWif 

’fc? 'ei41 '®9t^r 'sist^ 'Bi«i»C9i 

«q^ ^t*rt*i ^rt® 1 <ri® 

^*fw «rf*Ri cHi^ faft^ « 

ntcsi 

’f'Wf®®'2r®t“r c^, f®afi ^ 
^iTfWr Na Jftata*! Aflatoxin 

5Tt:*i «f¥ta ca\f5r=? n?ti<a ^ i 
tt»r, ^at—^"t?f TOf ^tc'ra at ^tf%a 

<tata wc'®a nc’p «i^ <tat<iS 

aif^ataita ^f®®ai at«atJ«t 

*f?t<fB ^stcwa ^it^rta ^^^naa^cai 
cwV^ ®Jt«fta ^ca at 

Cfts^^l afaca at, m ^atf® ^a «rt%cat^ 
•fa^Fta I c»ia:a^a*lc® «tt^c*ra 

iBna wtai® fa®ta\ai ati?caa §na 


>c 

afjtat®la ^imta »rfaf®a wl^atft 
caai ata, •^^%m^ aFit^rta 'srtota aFii 

a^a I afit^caa < 21 ?« ?taa ^tai at 

at^c«t ^rtafa’f ^la'a nac^ ^fsjnafta^ 5wi 
’idKfl faaaa 1 «rf®cata 
^atca a^t^a'?! a^ai ata—<>) aalS 

^la'caa ca cata ^fialBa ^tfa^fiai 
^aa a^ai awa atai; (^) fipfa^ caaa 
wata? aa cacaf naH at Hwtcafa 
watar^caa aiWcaa «raH ntata 
^tca^ aca fac® atca 1 ®t«t?i, 

(«) ^Jt^la ^«»nf%a aitaai atf^ca 
ntca, 'iiaa aa ntflntfa^ fafa^aa, afaw 
;5caja 'q^i, ¥f%na caata® 'Q 
Taafcatfea ^aata nfa^ta ®ai 1 

apjt^^ f5f^<5,»l1 
^tl^a a^tca afjt^ta ^tapt® 
ca\?iatata atai ai aaa c®a cwa 
<3|^:a ca«ai ^c®i 1 ^afa^a »r®a? 
atataa^tca ataai ca, 

a^itarra aaa® atca at 1 at^ a^a 
'Bitcn® cata ^jt^rta cat%a 2 ffa ^tstata 
a^taai ?i:faaata®i fan® afca 
<£rf5 ®ta afcaa acai > m cat%c^ ^tFfcai 
a®a ^zw I (flaa f¥, ®ta:® 

fstaa-ata fac*ra 'or^ta aw acfe -srf^ 
« a?a cal%a acaj m ajaca^ aif&ci 
c^t9\i w ^c*® I facaawcaa aicacva 

faata, afa aa aacaa ^jNta ai^rcif 
aai ac®, ®ra firf® a^a cat%a aca; «qaF^ 
Bfac® ^tfsca «fi^ atcaa ^af^ataa 
aai >fga aca I 

ajHtcaa ’Tta»u-afaa Tsfa^saft # 


an1amr-»w^ ^*rt*ftw fawtcanr aidiaff^ 


arcatina ca^^j^a^raapta 14. aca^—(Surgery) 







« (Radiation) I ^CSrt^TFtW H»iT- 

ffl '« 

sTOt’fT c^a 

^ca c^'sal I «fta >v.. a^a ^tcn fa-iDa 

c^, aFJMat'araf >Ta^ 'si^-fcar <iica5atca 
^ca ^rai a? 
^a^sa «ral »t9ijfafV«s5Tta ^af'S '5i5Jfa*l 
¥ai ar^ i aift^fiTaf n»ijfa®tc^Ta •raif^’T^c^a 
sitai Anaesthesiology, Prosthesis, Blood- 
transfusion uia^ Antibiotics «rff^ 
^'sata aNi 'ssiafstf^ at^i> 
acati I a^ar « srsic^i-ra asTt^ftaa 

^c^tnstca ^af% >rffa^ ^tacw i 

‘I'W, ^faia 

naif« «r?a ^faajc^ 
^tat^ -r®T)fBraf«s»ita 'si'sr’if^ 
cwra I '5it^?t*i afjtvftataftw 
-f'® cat^caf a^tra ^rflca 

^ia«F a^a 
ca^rtca caFtsr «r1“rt^ c?'«ai cac®i =n i 
•aar afti, caf®aN « '«r^t5 c®3f%5 •rvrK, 
a«il—ca^rat%, f^rfsTata c^rr^ ^1® 
aftfa ^rt^tcai afjta^rat'ar^ c^ta*?sic?a 
faf^ai f5f®s,>ri i 

*j4ai ®rt^fsrar faf%a‘f-aintf® a^^a® c^ftaf 
na)t:aa a^iiafiB ^jfarta ^at^ar*! 

ar<(fe ’i^1a®i ^^ac^ i 

^f® ’?t»i csrc^ '« ^traa 

>Tt^ttai ^t^ta f5f®s.3Tta «rcataf3?la®l 
^a"! atctai ca aa cat%a cac^ 
<iaa®1' fa^ta arati s^faai 

atai f»i^cafaai atatai '«itfttaa 

aiWra «itapt« fcaca, ®1m cto 
aaoitnata ai fafaa*! fsfaa^ai 


apf9|j 9ft® aca ai i wta saawa 
atatafa® ca\fn¥ ^?tr<a «rcatn— 
faraa fatna ^imra c^ta^fqcf aa^^r 
a^ca ^aai car? « 4 iaa nfea Jia»ra ^ca, afc® 
a^caa cvta^fq «ita *ittcf ai i 

afa® i4i^ nair®r® '8iKt??ain *rf«ai 
ata fa, a?raa ^raa^lf ® a^a <iit 

^aif® «rcaaF catta '%f% ®iari| ^aa 
acat nfaatr*! at®afa « afTtarla- 

'silfcaa ff%wfa® «ra%a *ataa ®carf i 

afa^la- 

'^araa at?trar a^if^lraa ^ 

'sftfaata 'sif^aa '^\^c9j >?!8 ®rari| i 
fa^a faa^cai a^afw caai clq. Sulfur 
mustard afra 4?^ faat®* ’llt’T 

fat^a '« ?rr?a a^ta ^ff^ataa 
®rar^ i c®aar-fa®r^ai afaatca faafjtlS® 
ftriraa ®Jt^tra cat^raa Nitrogen 

mustard afca '81^®^ 4®{B *rat^ «rcat»t ®ac® 
ataraa i ^k®faai, fefr*^fatar®tai (Leu- 
kemia, Lymphosarcoma) 
fsf^ra? (Hodgkin’s disease) ®[ra® cat^a 

aaj^ ^t“B^wa?F«tra sftafa® ^nia caai faai i 

Antimetabolites c«r?la l^at^l^aafftaf^® 

iraja ^rf^trai c®taa^c?a «r^ta atal 
»?ta ^rwc« ^n^traa ’ft*? a^*ra 
«rt^f^ti8 a«a ?raf®8i i ‘a^ aaraa ®raa 
ca^fifaf atrwa ata Antifolic 

acids fif^r^fafta ^rtaptt Pr«m 

%n®ta) ar9i caai c^t^f i ara ?a, f^atf^^ 
ca^® ^jtfjfpsa cnilia< ^«tfa¥ c^ta 
^c*r«Fi fsfk^laata «rraptit C¥ta'»f5ia ^na 
af«ia «r®ta f^ta ®ta i 



' 5 rj| 5 t% 


•ft^ «f]:^ >si^ 

cwi I i94« ’itr*j?r 5fc«fT ^^iitt|?r 

sT^^tii >ra^t?i 

?ftnt?f2r=^ 3r^jtf? =?Tt^r<i 

'S f6f%«.3lt?[ 3rt^? 

^?t ^ I ’ifS-r >11^^ 3fsi^9 
c^jar firm 

c»!r%ir^ ^^fa!{=r, « 

afHta Jf? Oft«f 5t>!Nra^ '^^«ftff?l 

atai « 5 )-?:^ 3 j*if 5 

«fwt^4t? fitf^^fsT iTcw ^drf I 
atnt^fa 5 p mm >ft?fc^; 

nm*iN fk-r^r^tr^ ft’r'tfittfj 
ft»t4^c?ir ^tai *9fl8«i 

?:?c^ I 5t«}5 fir«(t^ atc^ -^^rj 

(>) at^TtifsT^F« «r-^t3r 

!?^tf? {>■) ^=ri:'n:^a 

*r3l5Fi FWrrai, (o) ^tan 
faa'ta*!, c^U ^9i%c*l<r fif^K f^ft’!'‘i 
(8) '^iur'sf^a cat’f-f^^ts'fN? 

fsri(1?i«| I a;t fwfa^r 

jftataaR snr i ^xa^flS 

«ijtt^’rtniti5?f« f%|^l ^it^fir-Prcata^ 

C?^ C^rc^ I Vinca rosea, Podophyllum 
cmodi ycaj 

^Ttvrr^-f^wta*l «<r «itratfH^ vi i 
^sr, «rtu*rfa^1, fan?, <5?fn 
nw^t? m«fn? cn^f^F^ 
aFTl^^it? firf^t?^ 
fiinjt^ c^'^m ?ncf i 

fnwrap 5t? car%? atntaf^f n«rt'f 
^Tt*ilx?i ftff«^9 J 

ff*nt c^ fn^farm 


(Mitosis) ‘a?^ atnta^aF ^ 

amrtm^ms 'a^aaFca? c?tf 
^?ii <aT fl^*f ^*rr? an:»ri, 

aaj?^ ca^tafnafca? nt?a ?i 
cjpm% « fa^rsrm sfc?r nt^tl 
firt*i?nt?ta? cfW^ n’nfVai 

135t^ >1^? i^cs? I '^f?aFt\n 

'siFt^ca^tratnrlc^? fifatsr w ftm 
f®.a 5 r.>a. (f®«if%?tlc?tf^fefaF? ) i 
’«rjt^ca^fr:?tntlc^? cn'tar f«. 
la.'«'Sit?, 'aa. <a. (?t^catr?^f^¥ 'nitfn®) 
^'5c??| nf??^5i ntf?« nti? i 

(^) «lTtn^tttnl§\ J??Jtf? (Alkylating 
Agents): oi^ if^? f?fV?m sn^ 

f^t?*t srtlclttafjf 

$F^ c^tc?? nc^ I 

'sratciy? Nt?T fiWjt^ ^iSn «iiir“to?3i 
^tC®l (Haddow) af^aCl^T C?, ^Jtn- 
¥t^tnf5^ ®?Ttff 'Bica^r^cn <a?r ?ftr? 

^?rn f^?i ’PC? ntc^ I nfn '« 'e?tfnv 
?i:nc55r—'®?tat^f5i?r 'sijtfnc®? to? 
f?=^c« 'srrtn^t^cn-ra-?c^ 'a?^ fiff^%?t- 
n?t<»fn« ^t?i ^mf?i 

c^ 5 ( '«s?tatlfn^ ^jtfnc®? niJTsfr? ^n? 
‘an-faf^ucn? t?Jtf?? c% 

?<ai f^c?m. ^t^ f ci?J(-«a?) 

n?*f^t 9 !?( Tcn? fitf% ^ 

^UlZV^ I 

(«) «iTtf ^caWlfjfST (Actinomycins): 
'a^ aft^? fw^? f?t%t?i? n? 

f?to 8it« ^?c¥i 

(?t? fittnfa^ nfhPi ^?i ) 

far?^ f^i^i ntft c?i, *fn>tfnt 

«»Jtf^srtat^f5R-f5r fninpfat? (Lympho¬ 
mas) ^c?! »am toi-nif^ 



lb- wt^ «fwtir [ 


fjf, 5resf 

♦fJtr^tl«it^f (Pantothenic acid) 

’Iff 5ii I 

(8) *Hrt< s f 

fift? v#**® <ivrM 

^1 *f^^i ^?ii mm. I 'flfl 

wj 9«|B c^^cBfs mnj 

;rr-t^ c?<fi ci\m I nc®PFtl®it^, 

«r^f« 

(Vclban)5lt*l^ ’T^tMIS ^Jt^t^f 

f^?rPiCT 

(O ^Jtf53rt91 (Adrenal 

steroids); Neoplasia caj%il ^JtRfl'S 
i^rppjc^fl «r'!r*{ ^cs^i 
I 

cw fwN 

^Z9[ I 

*Pft<l5 C?[t% Lympho¬ 

sarcoma c'aTC’f '5itaFt« ^iriw c?it%(:??i 
m C5t% Reticulum cell sarcoma 
C?ltC^ 9 I 

iVjW? f^^*l '^tfw 

caf?l9 9FJW9, C9*l*r~Myelo- 
matosis. Lymphatic leukaemia 

!• Ay 

at%9 ^tt.*Tf/919-9La?tP'S 
^ *11191 ^tr' ^«rii- 


Leukemia, polycythemia rubra vera, 
Multiple myeloma «iJ9t Chorionepi- 
thelioma-C5 '^99^ <il¥*ftai f5^«.’Tt9 ^*ft9 I 
^5F,f^5p( f®f^W, C9}8tJ^tftl^1 
<2r^f« ^C9^ car%9 9frNtt9 
"Sf^tgr f5^«.5rt9 5R8r ^itsF ^Fjtvrtwi 
^arnf®9 c’PtJr 

*l9if« firC9t’T 9^91 9l9 ^*191 C9 *19 

*ft'e9l 9t9 Pr, ^95f '^99^ 9JTn^«R9 
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»r*rl^tCT f^wtcinr 


^ ^ i*ij- 

nt^Tt^rf^^ ffe^«.>!tw »rc«r 
f^f%5*i flf^«snii ‘flc'irc’f nfl^N c^r^a 
C^, C5W ^>ft!( 

c?rt% 'srtciitnj «it« 
^ ^c?i ‘«t'r?r 

Intrapleural 'S Intraperitoneal infusion^ 
Regional perfusion «il^^ Intra-arterial 
infusion I ?[tai ^J'NtS 

?*l5rftft a«ftw 

I 'fli 

FStC^ 5Tt«(ti5‘t 

5iti *i**tsf I 

c^, ^P\ 

^t*f’«itaii «i[cW 

f5f%«.’ri '»tr«*ita5t? 

5t^n c?*ti ^iw I ff3t*I 

fe*ttl^[ «t*f «fwN 
?iftR cell 551RI 

‘flitfl '« *Tr«* 

(Ultra¬ 
sonic) '« C»l*TtC?a (Laser) 5C»iU I 

OlW 


M«i ^?it! ^Jt9it?r fe’in 

’Tst^T f^^rsf iti’wn 
5tf?icir l ^t^at^r, «rt%- 

c?a ''sflat^T '9 ’itata*! ^tlatc*ia ^1 

tii«(;;( '8f^5lt^?f ’•FPfTtca ^fa*t® ^tac^ i ‘flt 

'»f*?ai ^Tfaa'^^^T ■iiw 

c?« I caf^ ^ac’®! 

*ic«(j c^Tt^i at’f 

I ^ sit5K5ia 

^t^atna c^r^rtc^n ata, 

c«(%a as jmtta ^itw 

m\ *ft:a l ’^t^aa ’FJt’ittaa 
?t?t f5l^^^ac*ra ^ 

(Vaccine) 

^«faa n**r c^ ^ 

-sita 5ia, 

afit^rcaa ncaa'Ti ^'s^ts 

^1—jjtsi<i, 

ca\fai^ ’fsi’aFta f^'-^t-r »iwcf<n 

atai cwc-fa amatm 

"sfcsf c^a*^fa'si, ^tt^ra^ita^ <iia^ 

sitiiafsrf fa®tcaa'Bfa^sia f,m «fr.at^JT} 
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«ijrfnm cni m 

c«rtfBsi'« ’iwt^ ’fcaa*!! nfastf*!^ 
^«i(t I Wla 
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«»t*ftwif «i<at*f^ ®t: c’Jt’r 

sT^ 5ifST 'S'<fj 

fsTW «TtC»ltRl ^tfST. 'SltsTiJl 

*T3F5[?li '9^fk I '«r«TTtn’F ^3 

srsT fV| fn^sT c^, »rc«rT 

«r^»i 50Cf I 

c»rf»rsT f% (<1^^ 'sir^sT csf^t 

fw cn»T I sFtc’T f^nr dff^, >rt*itsni 

•ftf’ti I ^t»i '®=TC® nfac^i STI 
c«c^ ^sriJl ^tfltn fa cn^ i ff i ff f f^, 
ft»(T fa viia^ta ai^ fna 

cft^ ffif (flfntar «iff «ftf?n fa ftcf 

«<fj*fal ^fjHf ^FtcsT 'flor n^tc® 
^ fa '9STc^ 

•Ttn*itf I 

ftr« <iif^1 f*ttf «inl5 ff>ii 

fa fff cfH tc»i f^a 

ff OF «tffa ^tff, ol w fffjtnf 
f1 f»TasT, 
ffflf a^ ffff I 

fit^ ^ ft»ii, '^if 

fff af w sj'? fcf 

ftc^l CTO® cffT® cf#! 

fa viiffet fTf^ fa cn»T I 

^ifnfwrflf fa (flcffttf fitftf ^ 
fa cfiTOTi I ^^na, ^1a, ^tc-wor 
affcf ^tft^,a}#i intf cfitn 

^ cffc^ *rtl s?i I 


i^’na^r c*ftf f sri ft^c^^ c^tf«itf, 
■sttsitii cff^i ff®T« ft*ifl fa C«tCf» ^tf 
'Sitfsi CfST >5CW c®c*r I cftf CfCf 

cncn cfST 

fff S|'® cn't^tc^ 'flf 'flf^l C<tt®Tl 

^sft<c*f gcfe ftc^ I «Tr« fa fc*f, 

(iit liifi?i «itftc^ fiit-rtft fa 

Wfsi I ff^ iftff f1, ff <ff ftfftf 
“iicff '8Tta?f*l 'iif^cf c®cf[ a^ti« i 
>iif^ (flfna ac^^ fcf fc»Ti. 
cf?t«i^i cff cfff fa ^ckf, ‘Of J 

ffj f?cf! «itf« fta f^a cffftf, 
fntf cat?i^ tfaffsfi ffi 'ff ffcf 
ftc^af 'sf^f f'® f^tff cff fa 
fCffWcfi fcscf. '®rtf ^tc?« 4c®jfiB 
ff tiff ff r^f If f^if c#c*r KfCf I 

‘^icsr cfff cftfl fstf. 

«TCff^1 ^IcffI f^ I 

fitff ^tf fa ^tfff»itf, <ffai M 

ff ? 

ff 'Stf f ? 

®fcf fnff f^f cf fV, «rff^ «?fwf 

w^itf I an 

fisi <iif| atfi cfftc*f I ntof 
cfn fn11 f'? ^fi ^1 fl8 acf 
af 'Ilf fafisf I fta 'iTtf 
cfi c5fi cBfi f a for! fttf ti f^a af 
n'f iff aaff I 

fftfn, ftnff ftf ffwt^ 

futcftnjtiwi ? 





I c^ »f5i^tii nc?ii, 

’T*it<jt5i «{tP>^r^i 'srtf^^ 

Jf^fif^j] ^Pfil '81^ '9 n?*iT*i? 

ajpfj 3f»pf# I 'Sii^'!!) 3T^i5t f 

^t*ri?[.JTiri f<®rft 

WjI ^sc^ 

f^« 'Its nsjiti'itcfs srtJjtctij ?tJt’T-'«its's>sf 

’3?cais ^irltl c?«si stsi f^t i 

c^ Jitc^ws SI'S f^fsf^sfq cf^r^, 

^ff'S ni’F <E*ftS «J‘J^I 

’jfarsfe, cs^ 

ftia, -ft^ I ^ems f?R‘ 

c^f5?n-sc9is SI'S c^ 

fc^cs^tc% 'iIC»fS C^twjS '5I%C«tRS M, 
^itsts c^NiS sttlc^tc^^cinr 'b(1i ^T^ 

iwtii c^, m% f^f^'5 n’ffK 

^ts firstsT ^18 'sifmBfJJ 

!?tlctrc5f*f I mtcns «rl«fC!T¥ cs^ I 
^si |c§ cs'$t?, ns^ncss w st^l 
<tt!r, <iis^ '5ts^ 
nc^ I 

¥se\t«i—«it<fi, fe'gtn 
c^ *r«fK ’fw 'ss9\ \% m\ ^fts^s 
f?t«i ’fjtc’i nfs'f'® Vi, 4s ^ts*! ? 

St:, cs*r ^s«*¥ts «lil I ^cs 
St s»iisi, '5i ^ts'8 swtjstn r«rts ^cs, 
^t*i »itnfs SI I 

«rs, cs«it9 sf? 'fliTfsta 

mcs ’TtfsRS StSI Sts, CWS, 
SWJ stfssfel ^tf CSC^f Sts I cs 
efts SStt«f? SWI ‘il'SttS 

SSMWf SCT nm "ss^ts sejsis^tts 
Stwtisi StCf I 


ss"scwasw cs-r «rtf<*i stcf, *<« sts 

^tWltSfsf 'Stfst (Intermolccular 
force of attraction) I 'SfS^l^fss ns^SCflS 
SCSI CS ttfjf CSCf stff, ^ts Sts 'stsstsfsff 
^ts (Intermolccular space ) I 

nstc<s cs'cai ^tcfs staii ssrsis ss 
stcf I 'stess ^®trs ^nt's 

stcf, fs's fsrscss SCSI 'aftssi «rss 
stfts ‘SSI ^ts^j'® V SI I ststsi «rs^ts 
si V SI I stes^ '®SS 

=fils ssrc<s «itfP« SI 'Bits^cs ^s csit 

*frss€s V St I 

wm sstes^s SCSI Otis'S 

StiSl ^esf CSC'? Sts I 'Sts ;®tcss 
ns"scss 2t^ '»its^*f ¥cs Sts i 'sti ‘^ss 
f%s nt? mK c'ses cs'pts, 
'NStesS SCSI efts StCf si I iSS 

'BT^sfsi 'SftS'f CS*ft 15^91, S^SI ^'S^'S: 

l^ifis '^cs ^s^ ss*^css sc«f stfi sm i 
m cft^ cs, ststss^tes 'Stess 
?lf®fsfs «f®J’l' SSI Sts SI I ff« (lISfS 
sjtnis cs s^c's ntes, 3t^ 
■^ts StW’f- fitsw css I 
SC?S i^C? Ofc^ 'Stssts ^css cv *fstss 

fCSCfCSS, CS'®^ '8FC»1S fsfw arcf 

st^l cscs ^'s^'s: tlt|}5 scs cs'?tc'f I 
(US Sts ait^5^S ss»ss^s«1 (Brownian 
movement) I ^tS fSt, '8S»1 

nstc< a(i®f^s SCSI Stss 1(5 c'SFtstc’n si, 

Sftesf^ 'Stess aitsfts Hf Stc^ SI I ^ 

s'ss'e ^ss'e 5-5tsl8 «ri ic^ f»rcs st^ 
SCf fsen Sts, (flS Sts sHtss( Vapori- 
aation )l ^CS '5SS« '®tm SCSI ff|^>1 

«trf^ stc^ m mm 'stc’ti si^f»s« 
««tf^s siscns fenfs'itn ^’m 'Sttf s 





SC^ *ftC5l =« I »<liS?t5r^ 

^1 c^c's ’lies I 
^ii»i ^w\z^ 
*itnT ^t<fH ’«fpi^^ ^its^ni ^91 

i[c^ *ftn, ®it?i *fti:ar 
ftaf «*rr^r»i *it<iTtf^t*ra «r«tc^ 

f^rn c^to ^ I 

*ic<fi «it®f^*i ‘<tti^ ^1 I 

<{1x^1 ^tc*fs c^p( 'qt^Ffs 

«irtt^ qt c«ft«il ^tew iitw« 

^tf 5HI 

cq<rt5i f?w 1 ’qt5 

^Tteq? '»i*i:»fq?i siro 

qx3(^ (^% ’Tf’ftw pN f?cq^ A 
? ^tan ^1*1 ^\%^ ^c»i njtcqii 

^^!i'« ^tit ^c*fi qWf ^*f f?rq 
qftn'e m 'eti qr?i« 

cqttfl s^tsfs ’Rc^ •^rtc^ I 

c^ ^tw, *r^r«i aNcq 

nTtPHI Ftn ^ *ft? I 

ojffet^ nif qjtc'si- 

’HUsi ^sicqsT, 'qtft^ ttn c^i? ^tpqt*r i 

<l|^ <ft^ 

nwtr<ir ^ «9 ’t^ «r=r?t»f^ 

«fti*ri I 'e 

wti? *{WT nl^f « f¥, ^1 f%« 

q<rs('«. 'qt*ifi! qtti t5 fsr i 

^txqtsai m I 
*tiTT5<?l C’f ^«'!55{ q*ri q5)[^t^ 

n*rrt<9 fijqq 


^if, =r|q "qK Molecule) I ^ 
q^ *f?tc<?r «rf%i*r, q^q asi qts'e 
qf^^tqj q*tt3 ’f^'® fcf 

I ■n?tt<«i ql c’itrq c^ 

5f3T ^;s5f qf^'stqj q*n 
q^"f '5f<?*i qc?, 

(Atom) ^qi R; q<t««, ?[iql q^l? ^ 
qt3 «tf^{5 ql ^cql qq ^1 qqtfJrq *19*111® 
q*(t? I 

4t fit’TCq *(CH C9:’91, *f*Ttt<9 

ql ujspi Wf^9 ^9*ltl9 ’tl^® 

I f«if®9 c*i\fqq *r*ftc<9 qicq •f^stit 

45 ?^ 9q*f 9tiq ^ 1 1 9tq9 

esj^fqq •t'fK c^rtsii, 9i*fi, ^t«n, cqt9l •Sl^. 
fftq® C9\fq*F *l*fK *lt9qtf9 fq^91 *tTT^f 

Cj)\^^ *fTf< qt^if, 

n9*itlsc*f^ f99tq qR I ‘9*1® 

<^ll*f® ql® I i5t^5tuq*f> 
qfqtq*r» 'STffq qrt^® c*i\^q 

*t*rtc<® qlc^ # qi:® ’i®’rtl ^trf 1 qt®t® 
'ecqti^i® qi^q '®®^ q’l^tc’i® ql?^ 
6t®lS *19911^1^? I 

qn® ffcq c®\f»tq *r*rtc<® ql 
R ®i f®fq® «tqt® *t®*rri® 

5i®®ti® I fen’®®*iqq*f 9^1 ®t® cn* 
qtq® qlc^ qtcf liB ^t^c^tiarm *r®®t^, 
01 ^^ ^siqjS qfiircqc9® n®®tii qt® 
qt^qqtlcq® qi^q qttf *9^15 qHc®® 
n®®tiq®^ ^ q%qr9® *r®®tii 

qq® m 1 

C*ffV, qjtcqtnjtr^l C99 qft 

®n I fqq 

qc^T qt®t® a*t®**5®1 qt®*® c®tf <;^»u 
qr®® qfti c®?q qi-*t®*itiqfq® qrr 





^xw9 ^^*1 c ^'^591 f^c’? 
?s*rt?r *rf?t#f3 f^fi’F iflta I 
<fl*i5r ’itiSc's 

-t^ W!f f^^5r f¥ca cf«r9!t*f 

?i:<r c^t’F, ’»ic5(^^i 

>rt^i '»it«c'$twii *1^ I c^t’^fsitsr, 

c^t^ I 

dtm c^r»r 

=?>ii»i=i—■’^'^^f c^'W?i 
^tf^ I f% 'St'S. 

«itf^ cnriifti n«*itl5 

>1"^# <2fNfj{^ «(t?‘ti 'Bit*i'N 
I m '^t*(^i nit*rr^ 

«il?5Jt5 WC’^t '»ltf^ I =?{?! ^f^l5 

'sjtsitr^ <4!^^t9 5 n f^r®\sr 1 

C^=T '»ftil« C1?t^ 

*r3Slll 'Sffsit^ ^ttss f^Hf«T 

c^i <?\\^m^ or«ff 
^1 «rNr f%g *ifi 

f^^aa 

•^cafatta *ctar«rtra aiacii atfaa*^ ^at^- 
^tai c^ar ’Fca at^ca 

?a fan faf^a ^'st^ta '“I’rai 
§*r3^a^ *fc^ ^tsfta aF'®a^«f^ ^ai 
'■ifaa^ ^ ca^*ai =aa fato caf 'fla^ 
fafaia ajtnta 1 

atatar^t®^ *l«a®: «itata 
ana •rrai»ia 1 as^wa— 

rrta naat^a ni^ ca-t sf|8#j, f 
®t^c»i <am, '^taai nm ^r^cfri«fa 


^aat^a can '«rrPr 1 

ai*fta naatia ?iia a'^c# ataai 

?Fac^ ’ftaca 1 

^ac® ’lac^ 'af artaata ^aca atata- 
a?| caa at^cstc^ 
naatl I >aa cfiar 'atcii <a^f8 ataj aaW 
aFai ai csff&a, '«tta ^tca? fata 
aiatarf spai ai ^n?ta ^ifajat^^tta 
caaa ^^^caf ’^n «sfa'®t^ f^a® 

\ta ca^Ni ^a a^n ’itai 

a®ra «?tta'--atataa'stca ^fa naatlj 

fa^f^«' I 

ata canl» ^nflcaa ^®Rta 

c«ft^a ^ta »'»''»«» '^a 1 '*?ta 

’taataa ^®r®ta ^*^aa^«i ^n’P^a <aa'^ 
^ta c^car c^tt^a fantaa 

nt^ laa cata wta ^a i aaa 
attea ^at?aa cat? ^rfarm 
^at® atan 1 

aa, <aasi 8 ^t^c5tc«fa c^sr ca cfirtf?a 
'®rftf> asta '®[ta®a a^a-^c^a ''ala’* 
i)na Jiam cal wit® 'H’ftS 

Itaaflcaa axta ^a f^"f 'aa^ 
cat'f f^a "1® atia at?ca ^aa^ 
^tcf c^ar ?ca F<f l®tta \aca 1 

' 8 ( 5 tw ca'tf^'? aatc^fa c^z9 '«aa^ 
caitia '®nti fa^a 'fai I •all 

f^f^^ laa^ ‘aa 'swa c®ttlcaa aata a*il 
ata I 'aa ¥t5f •laati? ®a 

at^ttai I 

^Vt^z^^ *raatia fa®! *aai m 
•ttaata^^ ®ta cam, ^ta ntaat'ffl^ 
(*t<ftaata% '»R?atat apfa® ^<m) 

3¥tt«fl 4 a cvstar «fttsj mtl!5 c«rtl*r •« aai^ft 
I m ^a^xf^’f ’rtax aarti mm 



WtW'« 




sfTW c^ar^ f^cw ^t^|5 ; 

▼t?*i ’Tt'ftrr^c^ n3*iti 
^tc^F I ^ic^r «c<ri, *ftii^it*(R’f c«ifi^l 
c^fiT c«rt^5r 51^^11 c^rl 

nt^^i I 

'fl’JtCfl ^nt«r *ni*itl« ^<*11 fen ^9i 
m *rtfl»it‘ff<=if 'sts ^tii *tt^isit*ff^¥ 
3T^<ril 81 I ^carl ^4iir csFiar '»itc^ Sifs 
csff^sf, ^t?r i»b-8i «l«ift«^ «»iiS 
'^r? c»i^ f^c5 f^f«5 ^5j!*fr<ir 

8ijg I 

'■rrttT'fw w 
’flu's 1 

^t:, ®tf3 w^til f^^S( I «lt<1^til 
¥8fti nisT C5i"t f^g 

feBgfsT^ gc? '«i9!tsii 

^ ’R*r nzw fw^Ftm ^?»it*i— 

^«*r <i5Tt'?rc^9 4f^ ’iin'hr^ 

^f^usji fefJT mz^, ^fa <^1^ 
^wa *iwj fa^if 5tai m 

*iw ^a, 'fl’plS 

c^arcara ataffc^ ua^tia ’jac^ 

'aca ^ta nf^ apa-t: ?Fa ^z^ «irta5cai «ita 
^1 aPf^a, ^ca 5i?n:«ra ^t^ta'S apai: 
cgt^ gc^ off^cai aFftarl 
(Spiral) ira ncif '«i'ir*!a aca c*ica 
oii^atca ca^rar 'eraf^^ c^t^c^fa 5fi?f 
fu atta I <iit«pc3i caa^ gc? ai caa ? 
aaapta aatata acacga c®aati^a 
^spr catai ftaca f®fa f^F 
<flaa cMtai <iiaai aqj® 
a»ir®^ amarapg a^a 
caatR aftfa^'J® cata i 

f®fa a»l^aa"~a^»I, caftfttia faai- 
afa® apa «aC8Rai ^rratn ^ fcaif i 


•faat^l^Bfifrsa a?pr whr ta^ aatl? 

faaa wa Ft?r, ata ata cvtat^rt-^l 
®ta| ^zf\ lc»i^5a ca caffa ?a'*fta aat's 
’ftca ai—toa fat"ra ¥^*rca^ 

'91 fa&aa ^ac® ntca i cwm c^z^ •acaa 
^aa fafal i ca c^ta =a’^ata fasaa 
^aata aai Ic^ialcaa *lf%« ^nfaaf^ atr¥ i 
faf®a fa*ac«*f 'na if^a nfaaMfaf^a i 
attafi *iaatl aaa casw c*ttaa ata ®aa 
^caata f®®a c'^fta at^raa araf Ra 'atca, 
«ifata aaa c®ar fafaaa aca ®aa atita 
cata f®®caa aca' aca atai aa^ cata 
aa'tata aaataa at^ai fa'«a ata citta® 
'qaai ftfafa® c^tara atata ^aa i 'sra^- 
iatata ^at^tta cisart «rata ata 
ataia at%f ta i 

'BTtfa f^ta ?®ata ata catraa ajaa 
fata C5ta 'atfa cata f®fa ^aa^ a? 
a^iwa—a^ai 'at®^ 'arata at^1 ? aaat^a 
^^t9i1a a’^at# ca ^ta« a® fag artaata 
■sitca. "sta fataa ca^ i 'aiaaj iaa*at# 
«it«F «iafa at fag artai cata, ^ta aaj^ 
«itata ^aata aai fafal fawt^ 
aatatas® 'aa^ ^^aaa «rrata^ «fafa® 
ata ^«aaa ^ta <a^ faata 'ata'« ^a 
^ajata ^aj atatga i ^fa 

tata 'ata aa aafl. ^taa ,''aa| atatcata 
fata cata i 

«?ttat atatf, c¥ta aaatUt® ^taatcaa 
a^aji ®ta ataatafaa a^aita aata i cakatar® 
^^ca caar ata caaa -aaaift a?tf, ciafa 
aatara catara atafata «a^ aatara Itaa- 
|a aat«fa'« ajfaata api ca^ac i wfJi 
caaa fif®i ata* f^^ar atati. ^ataai^ 
c®afa faf^ catata at vta (Shell) 





iOT I <11^ K, L, M, N, O 
P <ii^ wtiil 3?c5ci i 

'8jt?r 1 €rf^l8 

‘Rst’ ^tr^—^191? 'Bitsfi fen*!! 

f?f% I ^f»! Oi’^l cn, 4<Ffe 

Pir^ij fen? nt*F nt?. «it?! nn? 

new I *f?i ^tw, -jsi^fei ^cn^l*f 

c^fn apsiN^ ntw nti^ 'wtii c*il new 
fsrcw^i wwnen '^fne? i 

uj^ <sfrf:w sicq CiJCni, wca 

ntwr^ nte^* 

n^ni! fiif?h cw »(a, c^t*f 

we?? 3pf^w n^nji 'iiw, ^tfen en^ we? 
^enwlc^!? n^nj! ?e? (axn®, 

2x1®-2) I c'snf? n*.?;! ^cn 
tenn^e?? n^nn ^e? ^tfe, 'wht? 
n^nti ?.en Icn^le^f? n^nji ^e? '«it^?i 

—-Njtf^ I 

fw f?f&3i n?*iti'Wn«>i 
’w^Tw ?e? «t?e« ntnsitn i f%w n*i^t? 

c^i c*(? C5il! sicn ^eni, len^^? 

f?ffe? we? f?fs? wwne? f?F?*t w?tf, 

?s^, ^te?? ?c?j CW1 1^? m i 

n?'©f9i lcn?*|n c^i uq??^ we? ^^sen 
f«? we? ni! fw ®te? ^t?i 1n??- 

•(wini c*ien snew ? fw we? ntfw 

?wf? cm 5ene^ ? 

(iin? wni w^w*!, ^! cn?tn 

f^n 5!i I ?iK c?e? c?fn n'^en ttf^e? 
?e?ei5r 'wtnntstt^tf^ «tf?fw C5?t?t? «4w 
n?jt^i ^^fw'w^e? 2 in w?ntn—??tnf, 
'Wtnfn cw ? 

^?tew fF?e^ nt?w nt ? ^tfn 

wr«t? ntefn i n??ti-wne'« nte^ ft??- 
in{»!i w ntfw ?sfT? ?t?i ?tif, cn^ ewnt^ 


^em «it*!t? ’^?en? i?w?ta! i nwew 
’Wtf? we? ffe?fi cn, c^tn <flw{5 
wew ^I3? c?nt IcnwSn ntwe^ nt?e? ^ i 
'wl? ^l5 ^en?^? ?twenw '^te?? »?w!8 
^e? n??, wsrfe iTwr^; «i«fK '?w{5? 
‘H?’ c?f?ew ?c?, wgife? ‘fn?’ m llw 
■®t? fee^i f^ew I iflnten wt?w wtn 

I f?"53l wtn. ?t5!e?? n^nte?« 
'i!^ f*!?? nr^e^n ??, ^c?l ntfw ?wt? 
ntew I cnntc?'e wt?'« '»itf?^t? 
wen^ f?n<? ne^ i 

?t:, CW1 ^f? nwt?-- 

f?’?e? 'wfJiew ?f«^wt? we? 'eint? i 

new new nen ^e^n, ^tfn cn? ne^ 
lefe mfk ^e?cn i 'wte?, ?itnt? fw ? 
wtenntcn ^tfwc? cwfn, n|f-wf^?te? 
wtf? ‘flwni n^i c?"t?tcfe 'bi" 4 C5?t?t? 
'Brt?« 'we^ewl gefe mm i «itnen wt??t 
nwen^ ewear 'ai?lww cntntwt? 'flw^i 
?w? ^t?f?ew Bwtwte? \?rg i ^te?, 
^fw ? ?ftwtn5t?1?i ?cwefe we? ?^tncw 
feei c? ?w? Tff^^cw «!?rw*i w?r® ntew, 
cn^ ?wn ?5fwtnFt?t ?e? ennt? 

ntfw ? 

f?’?c?? ent? wifeen nwr we? enfn, 
f?f^? wwnen w?i n? cwt?t? cwt'?t? 
saffwte? ^?ef, wg^'flwni i ?cn we*?, 
«?! n?tt c?n 5itn?ewtnt? n?*n'?ew 
???t? wesr ??«i-5t5? n*t we? «iew 
«rn?ew 'wwn?*! we? i^ew. f?Fi cwfe 
wffeew g“ew nt?cf nil fw nwt?cnni! 
fww «rrnt? cwtn nt^ ni ntwt? ?^tnt? 
*i:!fei nt?tn we? enn i *iiwwn nt4^ nt?t? 
fe^T'sr wtnnt? «{t*it? nn^i we« 
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Biter'S 


fek»!i I 
C'^^f ^c^i 1 

iit^i ?if^a, «fl»itt?« 
ytcn^ 'arf’it? 

'BiWii firf« SI1 

'Bite?, ^1 ^T? I 'SW £>I 5r?r«?l I 

cmT^, 

55t-n-5it? ^it 'e 3T^ jfsi^ c^rti I 

fk«- C5t«r CSIC91 c?f^, c? 

ffC5 (M^ ^31^t»I— 

C^t*l?l1 5r?!t^ C^\ C^-f caft?t?I caft^t? 

iiis?s[m C^t^T CJll 

C^ST? 

c^T ^^9 5f1 ^fsi'e 

a*l5( ^Ttsmt'Q 

enff, «rt5 c*it%t5( *r?!5itl9 cfiarc¥?r 

c»itfinin*i3 sTWi f^cart'?, 

^t9 ijisf 5r5iC5:F I 

c^tsits I 

«it5itm ’iw ^r»il Fi»i ^’Ti5£!f 
=Fta<i, '8rtsitc»ra ^1 n«*itl c^tfwj^i 
(Valency) ^£5, C‘^1 C^t^ltJ 

arist Jl^si I 

«P<*ft^1 ^li '«ltJ^f?! ^ ^k®l1 I 

ntr^ ^ c^W 

jft'fJii emu I 

«a^ »[5fF nf'ef^ ^t^t3 c^i'^ftcsf 

Tmm CF. 

cfsi^f »it?t:^ ? 

linisr c^i’T cm 

«itrf. c^m «it»it?i| csil~4?«n c'se^r 
51*1^1 %m m ^ti*« f 

C«t4t4 «ltf^ I 4t«f 


C=Ft=T ^*lt!r I ^ w %U 

c>Ttf^t*t emn^ '«rt«r4 vt?i <ft^, 

c?f«r, c‘^t*rtij c^tir nt^ cart^tew 

’ftftj I 

■sitf*! ^t-ftw c^c«( ^^t'S 

5it5t^t*f I f^*.*i«r 

ai eitcn? 'afWa <41 ^-*rfa'ii«il 
fifatif*'? ?c« siNcsil I 

a'twta nt«f^ mm ^:iF»TC«r^ 

59lflt9\5l I Fk«> atei c^t*iia 

aat^ c^t*[tc=F 4^{S 

^IScf %'® *ftarai i ^ cm, ’«tta 
'ii^fei c»iVaaf<rc=®a cm 

e'er*! 'srt’ir^i fti?, 's^i 

ciptfawa ^til ¥fa 

c^tsita ^xm 41) «(!:«? *ttr41 

^tPFca c^rf^, >rf®J^ c«l 1 'e^ttsf'Q 
^t4tc?a 4^^ 5tai- 

faf^a I cartfawa 

na4f*l!B 415 liifn^a ^NW1, ttal- 

^ cHX^ *^^^4 

^Ux ^-\! 

^tca—4 C4f44fl)! 44“ 
C5ja at^caa a^«F *4^1 4¥i 'ipa c^tm i 
'Scat c?c<rl «[t4c4f «rf4r^tai aca cn^t^i 
4Cf ^xw 4a*i-^t54 4*1 ^ca aftfnea 
4t4 csFlfacsfa fk’F I 

4*11 ’ftt ’Fca fnn ^ca 
4 Wt 4 i TmT<s cn w ata«, 
c4t I ff« «itf4 f^4f%a 

atfcf afata ^fa, « ^ca' 414 
ara I C4 ca caa^i^ <4?ta, •ftf4ca 
cafta! <4 cataTa»Fa i as^js 
ai catv, <4^*1 ’^tata <4¥^ f5!J4tr 





^«l*rii*i c«r9it? c*i7^ 

C^fqt*f I 

C’f^T, 55tf^ ^^\ I 
cm c?f^, c^Ttfeik^is ♦fijsii^jfet 
C3Ft^C5J9 >TC?r C^ST C^iC’f 

I ^tC^, f¥ «fl5ft<( 

f«Fc?r ?r«T sjtf%? 
c’fpirs? I 

3Tlg=J^S ^jsfl?! ^‘ifl 

'5Jt“t?i-a C^\^ ^t5*l C=lt I C«ts|tC^ 'Sft^ 
Tm 5»11 ? 

'e’iftJf rtC¥ b'ca? '«?t»rt:® 

cjFtf«w?r «^'fsi ?ir® 

^c«cf, '«rn^ c^t*ifc^ 

C^t»ftC^ f^C5 ^^^*1 C^f 
^ts's ’T*it«ftsT mc^ ; 'sf<t'^ 4«fir .isjcwi’^ 
?5C!r:?i ^tii« 

cut I '-‘i^tt 

T^^^ I 

5Fc»i I 

^tftw C5Ttf®5t*i «f5(-''3sf^^t^^ m , 

c^t*iti^ cnCTi cstf^^r s«*i- 

I c% *rif- 

«itcn '®t^ ‘fil ^fB CTO cim 

C3C*T bc»nii—nii'nsr ^'sfa 

nft I 

«c!r *{iSfi 9itnc»ii I 

jft^ TO 

^■\m^ I 

»ic*r TO1» «it*ttc^ cft«tcw, 


^p{]vf C^ f^F =?eici| 1 ^ptH 

c^tsf^it*!, « ^»ic^—'sitc'fl c^ I 

mcBi ^ f '€: c’^Wt’f c?c«r 
c^!r ^fca '£rti ^^»ii i ^sr, 

c^ csFtfasr naTO ^tm ^ca 
arif?, TO "Bira 

‘flc’rf^c^ I #c^cTO c^^ta nU 

^cafsj^ c^Ftfac^ia '5i‘l I jqa ^t*ita 
'«ia’?i 5Ftf^ifi I TO^ nas[t#a aticaa ^fcif 
f^et iflJF a^tc^ cTOai i c«fcal 
C3T -sitatcar jft?ii I ^ife, c^T 

f^ca <iimtca 'sftafa arc^F m i 
^fa ? ^tra« sit^F to 'eal 
SFC^ fnca -ejlTO i 's 
'®ito 5|«f 5i1! '« 'sitaf? TO f«ca 

tsfacaf f%ca <i3t»ii. 'sist^il TOtca^^ «ftaTa 
"sitata to cac^ TOi' 

« TOtC¥ apat’T^ fas'?? ^ac^ ^iNcsii i 
astc^sf ^taai caa ^-caWta 

^1 faca spam ‘flfa^F-TOaf ^it^l^itfV 
apat's pit’t’ita i c*f TOt^a^’a «fa^i i 
'ataf^sih cjptfaa *faat*l^ Ica >Tca 
cnc®! <tbi ca'8i to 'Q^i caa uscaatca 
^ifta a^ c^sc’f acac^, a[ca ai i 

^nataca ®taff, 'sita aca aca ^taft - fa 
aca '«a TO caca ^ita TOai ata ? 

^aaa aaa cafa, cata ^^a a^ac^i ^ 
aa0 citaatia faca^ 'staa *faat*i,fel 

^tatcaa atii caca '»?caa ?ja aca cna i 
aca aa, caWi ^Htntf-i wi^i 

u?aa ca§ afr ^a^tta c«itca aiai caa, 

TO^®? toal TO aca atrai TOUaa 
•aaTO's fa caa ^an *tf^ ^ naat^ra 

aiK TO f^^ ‘ 

^t 5 ®ita I ^ta'9 awTa a'ai <s!t ca, «itatca 





5(w^ ’ll nr^ft c<t«?it»i i 

^c?i *(®f1, Vf 

’S|?f1 I 

cjf«rtc^ xh^ ?f%*{tsr tsv- 
>i-itc??i 5i^ ’ipWir nt«f^ '«it«rt? 

nfta W9|jf, c^ 

c^tf^il, t5 I ■‘^Jtntfl t> ? 

^C?1 =ri I C%Hi{ '3<Jf, 
ciiJif^ \?ic^ <«rt^ I 'ei^ ^^fstt^sr 
i^9\ ^1, ^1 »frf^ 'erfc^r^ 

«t«rffi sitsf cflcti, »f«JtPr^‘^cvfa 

II® (Nun) sfi^t^T 

'®:!f '»itft »i^tif '«ic«ft^?=i 
I f^f ^Wa ip^«i 'Bia^t 

cifcif's iptwfa *ff«f9! ^C9!5T Jft I nMc^a 

a«ir® 

ca ^{3 qFtfaiT ’taiitl *fa’«lcaa ^ta[l- 
c^caf ca-'tfacsia nk ipac® 

c*fcaff»i, c»T c^l 'ea i 

asi^ffa a^iac?, 

«ita «rt*rta^^ *ffaf^f® feafta 
ntata an:® =¥t*i^i afcacii i 


«i1if ‘flaffe Hfp{ at^a 

^Ijgt ^al ^cati[ I 'ea^ >fafa^ta 
niS®: ^cacf CJTtf®atsi c^tatlc®a aii^i 
^asta ipaff ca, <4’¥tc®F 
iTssita^i a^ac^i a:®! « <flaa caM 

taata^a =?^a7 
’T"at?caa acaj« ca-r «rtaaf c*Rat^ i 
®ia ^fa'9 c®tata a^'^aj a^ra at’e i c®fata 
s^t^ita 'Sif^a ^ta 'q afa ca-t ciir^ ♦tw:®, 
ata, »j[a| ^a 1 '« ak® ^a^ii 
ata^i® ’ftca, ®ia| ajaa^i ®aa aFat® ^ta i 
^ 5 ii:®a cara csTat:^ «ftata ca'a^ 
*rtitcai ^la, c®tata <:(at®a as^’fcai 
'ai®iia iTtaata i 

# # * 

cieit caia 5ar^ cafj?t 
'ei^ita I 'sftfa ai ^aa, fawcaa caca* c^^ita 
faca 'flC’^atia \%a nr^fi^ita i '«iajin<F 
R»i c’fcwa, :ff>r« ‘«cfatta ttasi* «itFal 
<iia»!i ifaca aiafii caatai 
cUzf, '»tta a?it?—'« ’a^aata, I'^a ( atft 
atcaa ai ? aw! ca ^ca iiitai! 

cata aar? a?a? a^ra a^»itai 
®taa 3 «itata «i|® ^?f“a 4 :aa ^ai 
®tac® ®tar® ar#ta fac’F a«al ^qta i 





*I^i^ 8 ^ftsrtsr ^1 

'5t^« 'i!??!® >SttJ(, 'Slt^ ‘Srtt'ia 

^{Sc<f '«lt*ff^ 

|1B^1 ^tf§l^ '5lf»T'*ltS ®FC» I 'Slf^'^rs 51^=^ 
’«t^ ^ C>T '«lt? t5 

cff^t c^il, ^«rjt ^r»i«i c?tn 

^tn^i ^T<ic^i I 

'^'ic=si ’f^?r ‘fl’f 

c?t?:^«i f^fH« I 

C^tC^«lf63 4^"® ^^1 

^Ul%, ^tc® C^tC^C®!^ C'^fC^ 

»lf^ 4f f®^ ^3C® *ftC9 I 

®9;cwc*r f^’it>r f^f^® 

^t?I C^% I 

4^tC31fl 

^®tc=r, 4tft“ 

4)5? f^ffesi I c?*!^ 

•ill ^'Ttt’r ^rc^sf? oilts c^\^ 

'-'ll I 

It3l '«if® «fr®^tR 

|fc??l ^f5 «ltCf» ''^tll «Sll «l^»r5 fsf^t’T 

c^c«?‘ n^i® ntsj^sr i 

'•It? ^t?i ^MtCl” 

?ts35'ti:?»it? ?i •iKtc’?? '»Jt’ic® 

nfii?? «itlc®^i rj?n I 

isf?i®c»i <«l ^t? 

5|>J3t| ?? I T^C»|? ^5 ^$f? 

^u ®tt® ‘jiici? t? c?m ?t^ 

^lA I 'ill «|^ ^tfi® m c% m\- 


'•ft^^t«?i ii? c’^t? ’pr® ^?c® ®rt?t? 

A] I ®t^f^1 4?tC9!? 'ilC’F ^?^® 

®tt? I 

>r?;¥ ?t??c?? '4^11 ^c?l 

?c?cf I f®5f-B^9ft^t-r 

c? «« cfti$ 5f(ln Aui^, ®t? 
®»intf® ®^t*fr'*r c^ •i^tPif® 5f"*icT? 
'S[isig w ®t? 

31*1? 'ilC’TCi? I 

3i?,cj?s '5i®in®c?i c? 3T'4«f Amt, 
®1 '•ir^f^'ii' 4<^“tr®c^ 4f ® nf%5«ttqt wzA 
^3)5® ntc? I C3it*ii, ®t*ii, C3it?i, cm 
^T'ff® 3|^cy? ®t«t? I 

'iifi^i «itcf ntss-nt^'^i '« 

'•itS'e 318ft? 3p«fi, Jjstcsf? ®3ii:*r"ft*p 4t?f®^? 
3T'4i:5r? f*i?tn'r ?3tt c?:® ntc? i 

?t®Tt3r? 'ii:®! ^?*lfK iip3jt»f^ 

f?"fc® ?ti:^ 'ii?^ 5?c? 'ii?*r 'ii^li 
'iic*! c4tt? c?, 

'q?®!?*! *11 ?>®C3! ®1 qN^I C?r«f| 
48^fq® tiA ^k® ntt? i m^A ^ 
^?qt? 'il^ ^t4? I 

AtA^A 'qf^tc^? 3i3pr? ^?^ft*i 

ft’???^? ?t® ntc? I *lt=3,?f, #t¥^1, 

4ff® At ??'*! 3fqar 4t% f??t^ *F?C^ 
3t?j5?? ^q®rq i 5t? ’F?tq 'ill 3!“>t*r 
AWA ^ff *ttl?l 4tff®^ -15SP? ^t® 
C«rC«F'ill *T^ 4t%Cf? ?^ ?f?i:® |C? 'il?^ 
45?? ?t?tC??® ?J?^ ?f?C® i5C?l «il®t|?t, 
q?Ht!?c?? W? «fc?twsr c*iltrlV 

liw 





c*ic« ntr'fl I Sftnt^ai 'biji'q 

1 »ri'f« ’I’^W 

SllSJ’f 'flu's c^*isf ^ I 

»itai c^rPr^r, ffilf n-ff 

C^fiffiFIltC???! <5^1? Sf^^l v«iig | ,i)^ 

*iw ’fK^i iii^ c^, 

'5iw?F ntcii 

c^*?f «i!i 

'e}?lt^ fn^t®" 5i>j?!5r c^r-^^lRpi 

<d{ 5^9!®: lii^ts 5fjfcJ}?f i«ff^ 3fj||^-5 

w?r c&c^ <«i5 

5rc«(r c®c>t ‘nc^t^i’ 

m >(t«r cii^ 

ntc31 

?C9I1 

nc^^'fta ^jtntsi I 's(5ff^ 'Q 

fn^t®' '■^f^ ‘C^if^^tpF {Bc!lg’ '5f(f<^® ;r1 

3^'e^l »r'^ii «i5{>i^tif ?Mcs>1 
fiT I c^tsf ?i^— 

fn^t®^ «A?Fi!{i csr»{t*i ^^<13 wi?if^c5f5i 
<2ft9 ®3r^«ftr:|'4' 

I f^fT®^ ^^f|[ *(.sjc>n- 

^33^tf® fi^ 5131? ^95®C3! '51?’|tJT 

=f?t® ntc? I 

<41? *fc? ^ai ^c?l- 

3rt?t«¥ t '«{§ >4 ^t^t? 

■4tC5 S ^tc? I 

>»«»* ,3rtc»i ^ti^i ’i'feafsf 

fti:? 5itnm a® i^%i? 

«flsf|8 %i% <11^ Kt^r ’ft*! ?tn ^r?*f I 


f®f^ 'sii^^t^*T ’R’fi- 

c^ncsf? niff f^ri 

Sft^ ’FStf’TI aft?t'^!8 f®5l^^ C>lt?f 
f^i? ®fC9i? ?t«ft? 4^15 c!\m ^tc’t I 
'6r?^N?t^>r 5it5ii 

fMtrf? nf?’Fi|3Ti f:Ti:?c^=r i nc??¥ 

5r? mm jctsft? 

8»».’ >T^t3fg 8 ^taft? 

C^C31 f?ln ^8 ’f^C® 

c?R c?c® 3fii 

?t®tc5r? 3Trlclrcafc=f? ^c*i f?fq?f*i 

’fc? n|t5r-i2i*sfrcJi? ^taf '«rc3i3f 

5li?af nw Wl*!? 

4^c 5 nfsii i •xt’T-^i’stt’i 

^?f® ’ft?’! '« ?aintf® f4%® 
^a?t? ’fca 'scafS^^t^’r 

€ff®??fl 'Q sf^ffH c^car? TO 
f?®t5ri 

«if?fcwc3!a «it??t«ar? 3it5?c?? ^4^? Pi5?« 
?F?r^3! i mm ®®ft? ?(t3r-^tc*r?r 

^a^3f*«35 

n^’fl Cf'?! ^C?t^ I '95'*ltaf ?«18? 

»rt<'tC?j| *ft5{? « ^twt? 

^9 4^cf C31CJ1 c?r® ntat? I 

c^3!tw*i f’Tf^C’fsr ??tt?i 

'ii’fls c’l’irafsi «frf?ft? =fc?ci’!. ?i mm 
?WF ctc^ ^ifiatafs! c^w c?? mif 
t^c® *ftc?i VC*! ®fC9ni 4tc5 m c^rcf 
5f?tn^ «rf%ft«R Jitsi? c^c® 4(t^t® 

nn?f 

c«tcaF^ ^?i ?t?. 



^fC^Sl <i|’?r^1 3t«fT 

^k<s ntcw, c>r ?ttcwT 'srf!?^ nc? 

*)^i >r^tc5{?r ^tc«f 

<4^^^ fifHfki? 

I c^r 

FC^lCIgsf I wws ftc^ ■‘^J'^J^ItSH- 


f c^c^E^ I 'ill ^atfs <» isrc^^fl 

nf^t’TT ?t®1l ‘ill >lr ^It^r 

*^< nfec^ ¥t'W I 

'«n}^««ff^c>l^ f&Cii^w ®t: 

Isf'-iin^T 'ill '«[t*ri 

=¥t3;iJT c^, iit^^r '5ffBfr?i| ^tfl' 

^tnr<> fir's ’TNci I '»r®9i ^ws 

'siMtC^r JlTfl ’TII iif^jl *it5:cii 

nt^iC'*! -in’ll:? ! 




-^csral cat^l fel^t’ra 'fft’Fl 


*!f5 ^tni *ir*!T ’iitsri ifql ift^jiiSa 
Jitu! fWf 515*11 Cl 'iiif51 nfinfs ilri, 
^ ff Cf^ itiNi I itn 

mfk^ “rtf’ll, ®t9i, 'St'S I ^icnS c^ril 
5*1 ^flClft?! I ’Tin sif{5a fqftC'S 

it«ri *ifi<¥ti 5^*1 c^i ciriftn I f tf- 
ms c^ m I cn f>C5ii niinil ^rti'Q 
i-rw^r c*ini ^ic^ 'sfi lt« cfTt sift c^iiw 
f»ift f5i c^rl m fsiri 'iicnf??! i c^ti 
wcfl c^rl iJt'in cfi«i ‘I ^cii sit5!ic?il 
5ii, «rrf I5S ml 'stinri ’ll cti i 

(iirfl -ilf C^tf 115^ 9lt5t5«l1, C«!tf 
•Tfaitr's ifific^ii I ’itii ^1 ^9ft^ m cit«i I 
•fll ilsfi cf i»i 'Bjtsfrf a sii, cf i»i 
c»ft*Ta| 511, 'al ilii 'jflfta i? cwris I 
<tf|5i ^?f c^5f 'sftw ‘t^ai •aifi il5il 
H^Cf, Cft5T CfjiT '»I<^5^ 'il'^rsr'Q ilc^i 
l^titn'S 'ali^Mtfta fiii c<!r5f ffiflsi 
aatcn n<f« ^ fl»i 5 ti I *3f^lt!i 
>« Ssp Will 'al cattn -srtftn 
»imn CI*il m'ttCf I f cental '9eit«it?t 
ifhtijr « fiftrat *fr^ ^ *tffml 


’115551 Wfei I 88 'Bft5?r (ill citn 
siHar ^f^rftc's 5iPt*itl1f5*r cm f^ciftei i 
'$^1 'Stacks iter1 'S 5^131' aC^fl ^*1'SJf1- 
Itftn 'ill cifcn '®lt3?t^ aicaf?y( I H ?5e!l 
ilrjjs iltceil fat I >ltceil *1511 C^l^ 

*i?t*ita^a «fcftcni 155 ? 1 *itffi 

5^'S'att|i * 1 ^ « ’iPsii ^nfceiQ ^ niri 
-al CItCnil Citai CeiCitf?®! I 

'«[ti9f -oftafi 'ill catena ’insf fml 
n^tutahcn «rf5#tcaa '«(r-(?i cm fncicf 1 
-ill ntit'aif ^wa faipcii nima n^-sttcaa 
Ifisi^tn stai «it5?, 'stc's ^c^ ^ 

^51 '«e!l Ct^I «tifa-«ta I 

'al catniS ca'sitata 'Slta ^i^fstft m 
'nt'arstftn fica, st c'si f«at« 
fit *rta 5111 'nta <a| ^cn <af{5 nts 
qtajatsi nfnf naar '^faftc^ ca fs 
nr«5« >a| citniS ^f^ca far® ntca, 'si 'af{5 
facia '5\f»2ta aititi 1 

'5ia»ceii cffa ajf^ am 'al ci’tcn 
^ta?t« ^51 itcf, 'sm -al cm 
'»itift m «rf« 5 ai^ 'simi n#ti acarl 





C nwi 


'nc’F I f%i ’j? 

aiin n'9w sitw*f 

^^ti( srwi^ f^rrstf Hfsri ^tc^r cflt’t 

»T^apt^^ V^U «it-i!Pl I 

sTtc^ra nz^ sifs^i W‘r9 

=fw?i cfltrnfl Ji^tlt 

c?^1 c?^ ^tn T!c«il 

la^fWiil ^1 fi?! I (a^R f¥, 

^tC«t C<«fC^ W«ft5T 

‘al si^Wft tiffn f4>^ 

c^icnti I 

^Jtf^ f5fl3=It^W (aCJTlf I 
▼^1 ’^Bii c’srr^ ntra i ctrt-f? 

C*r sitC’T ^I’F siNfsC^a JPCJISI C5Jt^5 

Is^l C?*!!? I C^^?l 

*a5^^ srtr»T« n? c»i<rtc!f 

*rt^f Br»T <a5?^ ^a| c^tC’R 

far-fsi 

^FCiji ^a^t^i 3TWfa«p ^jtR 

5TW^t =¥«»[ I =?tC9! mWcn^'Q, 

C’^aJT—jftCsj, >»«*« 

«a^^ >:5^4 JTtc*! 

^S1C*I ^it^t^T ^CW sitf^FH ^CisfSC??! 
cm*[ ^si I 

^W?I1 C?ltl’f5 >T^'Stt»l 1^? ajtwftsi 

» 

cjtcns f^vci ’T^'3rfi*fw <2ft'8jff^ 
^jtntii <at c^ff l?tfiic«l, c^ cfCH 

^ art^^R c^^»^*ltaf cnl 

CWCH5 »f?i^t?i^ 5(11, fh’i 5r\i?i 

«it^r»i¥ tir^««’Tl ‘aafc^ 

m ’<rt:^5( 'a^^ ai^ Rc-rf®tr^ 

aitfW ^tS I 

f^sPr^i ‘a^ «t«t fanart ^ 


BrCg 5f^<s(tp ^twrsj ^ *ftf^- 
uf^Fi 5Tfc?i fen«pr4 <afj5 nc^iati 

•^tnsr ^ui i^cucf I c^irftsr 8»« 

‘a^ «tn ^wtiiJT j 

^ 5F<2t1, ^c^inl aU ’f'^c# «itaf 

wrtatc'R i!?t5ii 'srtt^, ^t®Ftii 

^^5 ^tr’tftK *its?ac«f9 artfwki 

f^Eni c»i*(H—'ill c^tc’ta ^Rc'® 

'^tc’f ii¥{B <tt'?n:a[g ^<tii ^4>3!?tf 
«(f? tal ^tucisl 8»* ^tt5f 

ill c^tcns ms[ ^iKjt'Q 

f^t^t’f'i =Ri I <siU ii^^ 

^caiwi catr^r cat’fta c?:? c^ af^a n?H 
fa-sf^ ^1 *ja«i ^■\ cat^a 

afca^p «i^fa Jicar ’ac^ i «(l'?i-‘^t4\i:aa 
5[rajt*i 5it5caa ataj 'sjtfsiaf w^ii'fa 
ill cat^f c?<n c?a I 

^®at^ ill catc^fa 'STt^Fa*! c*(fcaf ^rtafa^pi 
aFac« fw aracs(l atai « 'itHtcaa famai^l 
a^pta ftfxar iia^ siftatsii '6 sfsiJfaaatc^a aiaiii 
ali^ «! caN-5?latta arfai ^1 

ntca, ^ta aff« fa?:*^a atac^ ^ca i 
^t«it?i ca 'Binsi ifcatc^ra ^ri?1 cm 
caa, caatca ’r^wl afc^ src^iaU fea^i fac® 
•rtca, '®ta« araaii ^ta i ii| 
»ra ^al ajaatm ajtnta i facta 

faat^t»i ill faaca catcll tc^taia fa, 
^tai iinrt iif^rca ac»!cta i tc^iai catena 
i8ti facn ^a ttena afc^ iil catet 'ttaFfig 
tata ettn «rt-rt1 ttet ^n i «aaa Tm 
tar^ ntnea, atn iiat iitl '^aa ^tf^a 
^a, tl iitata cacn ntai affaiaa ajta ill 
catena ettn m tttea ai i 





CStt^ 

jf^vfl £rf^ (iiipl ?[^if s{c!( 

c'f’fl s?l I src^r «)?t ^^t^tcis 

ntia—'«(ti^tc*(?r C5?T«1 Vf fbur^t^ <iit 
fk.^ ? ^^utRcqsiai (flt sfc^tij 
Rc 5J^^—«[tsf9i «iti^fc“f?r c’q C5?it?ii 
C?<fR, u!)| fgiSl s{5 I '5I^J{?F 

^ncw, ^^l^^ 

I 

ICa? 

^c»5 '«it'c«it?f ^<1^3 

C«fC^ '9^^ 'BTtC^t^ 'SftC’T ^1, '»IC5?qff 

f%g 'BTttJr I 

wfc=r:r, ^?c^?r wfttsii c¥tJi 
fsfwcj?? sf»fj to c^c^ >if«!5 Rf«ir 
^rcs-fl Rfsl ?c? i jfr^iS 

?r®^ '9m^ ?r<t^ -<311 I -3^ ^1 
c«fc^ Rf%?ic‘f9 '»r*7 'sit^'e 'src^T^ 

'*iifai «itc9it^ ^tc*r I 'Bitwt^ jrRifsi^ 

5ft*I R^TW^-q^f^r «sltf I yq^fJi 

^cn <£iw c%iw ^fc^r nfasfR® 5^ i 


csFt=r ^«,5r «jR 5 (PTC^ro n-l6 
fecsptcqRi n I lil^jB 

<®atiira ^ar«r« 

I C‘*ft«F 'SjRs 

C^TtafC'JS ^if? n-{S 'SiiW ?? 

X ^9—<4^ c*rc^r<» 
3Tq»til ^C’l ? R"CT^ 

nx I nx-cq? ?»11 ^ '»?!1'BF« ’lf« I 

a^i:*iii irRsrq’f 

^IJltSf <4a^ 3>,V«»»«* 5lt|9? ^1 «Xi*»® 

C^*FC'Q I <4^ 

^Ic9 C“'4a ^?1 ^1 I 

c ?tf% (Constant) 

>4’q^ c '«ra’9^ nx-(il^ 3to, w 

n ^fsit?r X 5lf'5C'q, '»lt9 n 

X I 

'srftf, 

'Sft^t'fl ’»lf?lf?1 '®‘l 'S ql-Rftl 55^t5 

,ii?Fijta} 3irf?j*i 'stcT*'? I 

’®1 ^4=^{8 ’itqtw 

sitia I 




’®ac??i =pf^< ^tc? Cff'^’ji i 

R'r^tnRr «ff% tHr 

102*-t4ir CSCfl 10’ctn-<4i» ceci 


nt*il sftr 

®W5r iif% 

('«rtt»ii) 
oi® 

^19F 


6x1030 to6xl0^» 
6x10*® to 6x10** 
2x10** to 7-5x10** 
7-5x101* to 4x10** 
4x101* to3x 10*1 
10*» to 103 


10-1® to 10’® cm 
10‘® to 10’* cm 
1*4xlO"* to 4xl0’® cm 
4x10"® to 8x10"* cm 
8 X10"* to *04 cm 
'01 cm to 100 Km 


t 



«iftr^, c»[^t5i c^c^? ’f'N'hr ^*rrfl?r firc¥ 
Ifhwi (E. Hubble) 3I^4J*«tsi ei’fj 7fl^^ 'eitTsi'l | taj^ ^jffl ^5 cs® 

C^, 5!’9!'a|5['a^?f (Galaxies) ^tlsitS Shift) ( flai ) I 

»Tt*ft?*l «ftC85t?i ^<1^9 ci?or cait ^t<i*l f% ? =?Jt<fTl 


W(!RT 


(^) ’!t«ft?i‘i «itr»it3 (<r) ^<f<^ 

^ «r^t=s I ’rt<{t9«f 'flifsitiii %*tt?—'sft*itc??i nu c^. 

sfis ^Uw, »{t?i*lj ’f'?=ft?i f% ? 




«rtC9it5 


a'Tr^tcif^ 

srTsi 

7*5x10''' to 6*3X10'® 

4x10'* to 4*8xl0‘* 

^siql 

6'3xl0"® to 6x10"® 

4*8x101* to 5x10'* 


6x10'® to5'8xl0‘® 

5x10** to 5*2x10** 


5*8x10'® to 5*1x10-® 

5*2xl0‘* to 5*9x10'* 


51x10“* to 4*6x10“® 

5 9x10'* to 65x10** 

tfscm 

4*6X10“® to 4’2xl0“® 

6*5x10'* to 7*1 X10** 


4*2x10'® to 4*0x10'® 

71x10** to 7*5 X10** 


c^ ^ «rtr»rhi f*n:¥ fd 5 r»ic^i 
‘flC’ft fv, «riii cft^tii ’Tf® wl c^ n# 

irtfl»H CW¥ CStW »lt»l ^tC^I ‘flC^ CFt^ ’^'8 

* 1 ^ 1 ? I w ^^t?f ®i«r c^in^ b,*.*, ®t<5t®tf^ ^ ^ani 

c^sp Sff’**,•••,•••,*••» «rW®8tr»•.*••,•••,•••,•• 

•• Tti K91 >rrm c?nj c^ w m »rt»i 









^tc«Ti c<r<rc^ sfi, i ^cir *rtc« i w 

^tlf, '»l^K C=?^5R*t ?5iSiJ 1!R 

?if^ '®'f9 c5Nr¥ 4,..«,oo,jO.,j.o,^ I 

•• ’rfcsfl'S '8iNt« ?f?rsi c’^, ?cif9 

'®t?i:»T eitq «it«i fwt^ 'eitt*il — 


V 



^5?*^ TM 

A B cflsfis mw I ^ ^ ^it^j 


■'^C^t »lCi! I uqc^ ^C«1 'Q'5^ 

‘sc^'^ I f?c«F ^ci c’tcf, ^«r=r Pi'ft® 

‘fli C^. ?fff '®ftc«lt?l '0(<t'5» ^Cilsj 

f^C*F |C^ ^t?C8! 'Sltc^t^ I ( ^t^t<1«r ^1 Milky way) aRtn^ 

^'Q^i |c?( 5c^ ^\m i f%i ? 

I ^t«! *f^5p1 c^t^t cnc^ 



'S5?^ fsa 

^f? fBarlB 9itq 'Bitt^itii *(fli 'sitcsit^ ^?rf i 

«rtwt?[ sit^ ^trsita «}t5 ^*r% 

Wf^t« ’ft:?; '8f<t^ c^f, •arr®? ^tf 

cHzw c’T ?f? c»*rc^ ijisi ’rc?[ i »rf«rt?r^ 

c^t¥ I ^ f?:?r ^ 

^*fir oitfe c^t^ ^t^fl 

«ftc»ii =ic»i *ic5r i ^a\c? cf<n c^s^st|g c^tai’cts ^vsf anfrti 
aimt? c^r =^^iaii ff »it»i ^c^r^le chzw 

c?<rc^i ®5 ^5—wsr >rts ^Ue? i 

mw9 ^c?r 3iii«r !(;» fm 










^tff =i^ai'®f»! 5iwlir f«?r f«!r 

mi aiCJp apsiff^ 

ntc*¥ I 

ftr»T=T ^51 C5tn c^, 
si’far'sf^fl orW W sitas cw 

«•• ctH5 w *5^^ I* 

^aint^ c^il ^•« c^rc^ 
«.. c^tl5 =11? ^itc’f 
c^fsr *i?t®Ft’jf«^ ^fwlsf 

f%g ^t^t^-i c*f«ti ^tn— 

UW, 

fi|Pi^ f^3t^ =?< I 

c^ *»f5*rt*l ^t*r '6 Pin 
'®tt<5 «ft!n c^Pi ’tvrti<a 'sif'm 

^1 W ft»l ’ll I '^i 

•*r*rt:<B c^fr ntfK 

^1 hwtfsr^rf?[ ^?>itca c»il 

^TtprA «rtif 

.... •srjt’t «ff® m c’ll'S- 

f%fl ^<t«. «ftf 

m I «itif c»jt ?rjtn-fHc«a 

«rt? ^t^{5 ^c^?r 

»f»iT’r i ^<ifr«> c^t»ic??( =ijt»r f^»i 

% C¥tfe f^tf*lt?tif I 


^fi» GalaxH W 

f%wtr*i^tiiJ ^tr*r? 
nf^-vs.o f^. fsf. €tf% c’rrvi'Q I 
IflT cm^ 


i-dx >•»* C’flf'® 

•• CVffe ^5 

n*Rl w mm I 


w(9 «r^ ^ I 

c?F3r ^n, 'Sr njti’Tfl «r>fr?it*r9 

fncuft*! I 

'2ft1I ’fsiCfil ^ f^t^ ’tTtC’T? C’tt’l’HS 
^tcn c®c«r I -Sf *fw 

fss f®s 51’faiJi'Si^ 3?l I c*?^ mvi 
cm c^ ns"^c9^ 

c^w f«if«5Jr ?af5»r, '»rt8f« «ftf 
^tai '«r®t« nc^ ic^ I 

•fj} ’in 

•ftn n, 5l^^2i’|^5s^^^f«I^I n c«i\f, f% 

c^tlB 'sitn c^’i’f <45? isfinntu 

fsif^^ i?5it^ wcw «iW« 
f¥ra <sit»ir5? "Sft? ^t»itn<j it!itn<«r. 

'Q ’it’i’T '«itTra fv 

nl ’isrr??! Ftcn <45?^i 

5Fiin? 

’I^l?! Wt^H nn, ^TC'S <4^ f^JJ!f <8^t4?11 
'*(t5?C^ *ftffl I «IC®, 

5iTaiJ|«^'95;apsrtn^ Kn ’ftn. 

’f’TJT's «rt? frifl c^n 

^r^t^’ii I c^^ ’ll, 

n 1% (Kinetic energy), 

*■[!%»? (Gravitational potential 
energy) CRf mm "1^ I 

m'S C8fjtf^f^»fn?r sitnt^ffF ^ 
m ^11 cw VI m 

^*8 C^tH sit^*!! 1^ <ltf 1 

I <4| wrt ^m^ *fn?r »f*r’ii 

'«it^i m n, 




•rtffHn, is*** 3 CTtsrt 


*i?t< 

?w >iw 

C^U c^ll I C¥5i 511, C*ir*R 


c^tiS ^ •it’tt’i^; 
mti^^ ^if’f ^fa 

3i»ia c^ir’fc^, ««ii5Ta f?5T «itJic«'e 
spia I 


(?rw 

Sl»i^®5it«*r wt^r 


c’ft’H *1^ '"9 ’it'^t^ 

»lt«(ta*l I W'^’ '=ltf^S[ 

sit^ra >irar »T<£f*«tn c^it^ffa "arfe'? 

'«rtfaafta Jfra i cata 5i^*^a atf^r<5 ^^jjf 
at$a^^9j 4if^ ^tftcwa 

^rtrnfta 5tcatn«^a ^;tna *fNtaa 
W % c>ft5ita farfsiaQ 
^latc^i ^c’ta 

ca «ri 5 ajtf? 'sitf^^® ?tlaTc^. 

^ti^ta acai «i|a ^faaW ort^ita 
f^^a's ^tc^ I ft-fta ea^afaf ntaiaa 
^^ata'> ca c^tai nt'sai Ptattf, «t?ta a[t^*n 
c^Ttai faai cat?l i ^ila ^^taia ^«4« a4^>ra 
%c^^ta fancaa atari ^itsf^ttcacaa ca 
■ratata ^t'aai ata, ^tal ^a< fsrfa^ i «rt?ia 
firti:a ^ta Fta atarta a^.’ia 'arti’t ca 'stca 
c>rtai catai, n»itcai« a^ai ^tata 
a?ara flai cwai ata i a?f^ 
alc^ ‘a^f5 catata caatai nHal 
f^tatcai. at?n ^rta ate? f«a ^tata a^^acaa 
^^5(1 «rt^a ajraala artf^a ^R?F?ita 
f5nf*^a[*r «ft5 ^tafta a^^ira *3ca'-fta 
cni^ita aapa '«‘aa^lS 'a4a1^^ t^- 
arr*i *rt«at f^tr^s i <^»r caca f>i^ata at«ii 


f3?atcaa ( t-X' “s®*) y'l’flS af<33^ 

'« atlfaf^ liiaiS catata ^jat’r a^<st? 
5Fai ^larc^ I catr«ca^ atf^ata 
^Ic3pcaa ^ii¥ aftaai aaa asfaai 

^iarta a«.aa «ttca=ata catata 

atfaa a-'ai ailatcif ( 

^taiiaia at?c3itatt^1 '6 ^tat«tl 
9t'^ta a^aa ^srea^ta catata ’^f^a atai 
'Sfrfaata a^ai ^s^atcf i aicaca a[<fafa« 
'aeiftcaa acaj ^ta, a?fsr, '« acaa 
^caa nt«ai atai t^ataa ewata ca\faai 
a-ta?!'? ?.lc^ ‘fl’fiS aatfa Tiaaaa^faai 
a^tcaa aai <a?p|5 arfaai 

feaila a^ai atatc? i l^ta atca ia;pj5 
^afal catff^' «ftc^ i caatfifapnr 
^tai5 faaa*i atc'« artai ata ca, atwi aare^ 
ca\^ ( T- X ) at^tatraa «fw 

“^a'ffafa^ at€t aiaata atoai cal 
aaaata atata*i fan^c^'« ^fatai fanaar 
aai I cn)i ![^caa ^natfa? ar< 5 ii aflai 
falf^tca a^al^^ alatrt i ^rtaatfa^ftaa 
faatai alca» <4iaig f^a If^ ^ 

'aitftf® alatci f Ni l^a ff^a n'at^, 
a%i ^fitaas aai lata atra ajam ^ 
'Slata faaiacifa aj«rtata 



[ Ait >n nw 


wt«r« 


^it»i w?r 

c*ri*r 'Sft^j ■?[<5f9i>r ^^*^5 
5ff^!n '«r?s[t=r 

f^tCf. fs(fs[15 I 

'«rt?tl 5^t«rtii '8itc9f^t9 
cA «lt*lt»!?t 5t?t 

cfNta ^t^»T 

c«ff%c5fi Am <iifi8 •?< 

7[Km ^^gtc« I cm c?-r 

c«r^*t ^u I i8s% ^ttif ^3i^tr>nj ^tcsifir^i 
mA i«s»» 

?f^*f (il^ «tC^ lr..*o., 

c^m\ ?!i i cy\mu 

C®\tt« W<s CA 

'«i’r?it*( I 

'«r5^>rc?i Tr*if^s 

I *ft«if^ SJ5M® 

CA -ffsi ^flC^ST. '3t?1 f^ca^ 

cJTfiiti ^atft I 5j2ff>rai cafjtf®- 

f^«it^ gtCt ( i«8«»-^4*»> ) «q?F 

fwi ^t»ftlai catsitsf ’Fjt'^r- 

c*ftn 

ntcl W'S aj^, 

’I'ol'rtfr ai <^^{5 '5*ira PTf^fta c^rt^itn 
Vm i 

w »rr^a *iwj C35fe I c^r^ w 
A\iiAiA[ mcA^ cntsita 
uifiS csttc’F ’^^ii 
«nr^ •^< ^«sjf{ ’ft?tai 

^ta» AA I Ufa atv^taiT 


cf? ^t«fta a«,»fii t^f ^f<f« «*t:f 

5iw ajafau 
Rc-fa»tca ?faai i 

c^rWa 9iiil3*r aU ‘"rafi’, ^ai i 

»iff?[t^j'Q c^rt^ita AtA 

A(si^% 

9ffii^i§ 'Q 

c>Tts?ta mA fs?a1a‘r ^iaa i 

«rtf «ft:i, ^tJ^i T^Ta m^A 
fip^ca fA‘(A ^faatfe9\jr, cn ^A^ ’«jc=fc^l 
^\iAA I fsf^ 

<srt^ ntam >r?ta^ta a^ar ♦fwM 
^aHc^ia m^A wA\ fa^fa'®«tta 
^faati^a i it^i Ma ^itatawa 

ca-r ateitatca ca a? ^<afa 
'®t^ta'« ®csia ^faai f^atciga i stt^ 
<^^'«catata c’aaa'raa acaj c?cati®t^t*! 
(*^: 88-8—8^8), f^fa « |tcai ( i^A 
>a n^t^) 'fla'iS ai? «fB^« «ta^a 
a^tf^a^a faaaa f^l f^fatiia i cn 
caFta c«Fta n^c^a ’itsracn fnntf»5Vtai 
n1« ca ^pst»ia ^t?ta 
mA^ mA ^<ffaft'e ^at i 
«ttB^a ^ ^taftiaa ‘aaf artf^ ca ataa 
%tca «rata afa®, ^tataai «ratl 
nt'eai f^toi I 

aa^’j^r® ac'?*t«aai «rtf’•••••••« 

«tn calata 'oif^a atocai «tf^ ^ 
aa,^-ww «tta ••« faf»!<3rjta nfaf^ 
catai atcai aaj:^? arc»i «cta ai* 
m &a catai a%a ^tcu af^iai *a5[faa5 





V( / «rt% 'e ^'6 3ftiff^ 

CTfJTl 5I^*ft5T I CffU C^ ?Pf9ft?I 
Itlw «ff® 

C3Ftft^ C’T »r^?l ’T^C^t 

*rft»ft*i c»TtJfi nfsnii f^mi fsiR^i «irtr¥ 
0)1 q<f^15^55 q?f ^ff^^tt^ll 

c-rt^i =ff35i m I h®r|f^!!F *r?>Fts 

C^’fl jffsftgr 

•..« <sfjt5i jjtaitir c^rNiqlciFi 5Tt«ftm: 

c^W q#? •2fqc!r?r sicq ‘SlfV« ^ 

^< 5^55 ?r^ ^5[C(r 

«!rtc^ I 01 ^ a^Fsf 

^ 5 ^ Tfi5f «rtff%^ ?FTiJC*l 

f|!ii 

ST^? 

=5tf^ « nl'eui 

’I'hf I ’I55t5^ 15 ^:^ c^ »f?F»i cJit^ri 

’Tf?^- «tt^t ^<*itt^^ 
(Iron pyrites), sft^Tl '« ^t*[1 

n1x^ I c’ft^ c^sjjjtt® s(t5i^ «ff^c5r 

«rti 8 * 'st’t c*rt=n **ftc¥i ^rf^risr 

*t^?F?i1 <2ft5 >«» 

«ft^ I ?R’ttl ’Tftilt'r 5T»lt=r 
>rln 

qcIftFlTf f^’nit’f oi?F?’F»f 

C^ltsri •ft'QTi ’Sit? I ^ ^#'f1 01 ^ fsifs!- 

f*lte?f cit^ 

qtrt? qsf f^t’F «FJtf^CTff^lltC^ O)^ 
nftftq cnWa ♦ft'a^ri % 1 nti 

ntcn >^8 nt^ '«wr5 
01 ¥ nt«Tl 0 |?[\ 

’rti«i cn^ c«rn >»• nt^ '«afr*rt qni 


c»rtsri «& 

<fi?}5 c*Tti^tfl 5tl'« ^tff9J I »Ft>l- 

'«f^i« •’T® »a-»% I 

csi^BSf ff'sfl ^isc«i?r 3i:«fT l^far^ 

^t^<Fi c«tr? vf f^^t-f<iT 1 

01 ^ «r^5t3 CPltl’l? 

I ’Ftck nt*i*its 

SIW C^itsTl qfs) qj^r^-sF*! 

^t?l lU =Ff3C9! '?<5F*t1 

qsil nc® 0)<f■^ ^tf% q®!- 

^t9 I qfar^t*! 
^’Ttq^t^l 5(ct(3- q<^«rt|^q5t Jitfn 

?itf^5i ^rrftn 

qcn^iFtfij 

Viq ^9ftW t^1 iSfS)l ifi^^ S)^ 
’Tt^^FI '8 «r^^?F*f1 

qri:3T I nt^i 01 ^^ nfett5fitJi 
5Ttiit5rtk®?i c^rfsii I 'flt ¥t«c*i 
nvft«f jfIc® qgr 

01 ^ 5ft?[t^ »i««i *^tt5F I 

^ sF^il 

<£rc9i’^ cw'Q^i 

f??i ^i»j9 ’Tt^tnj c?5fi^?r 3)^ 

5F?lt^ Vi I «rf^t9 3FC«1 

^ ^ 3rt51 c^T^ ’fsiq •ft®? 

ttfsfl ’^ca ^ 1 V I 

firatcni 3Fcq nT?iw 

f?fin q?r ntcai m] v ^a 

c’lt!?! ’Tf^i irtr^F q^l ^rfsrw 
srq? ?i 01 ^ ni#fPnit^ 

’Ttat=itlt®a qi»i fs)3ffef® m V I ¥w 
c»rt*ii 2 ?%® ^«i ^rta 1 

nw 0)1 qr9{ TOt^< c^rt^^l 

^<*F i?^iii qfc’Ti «n5m 01 ^ C»!t*»1 
naif%3 »rt^ft3r qt3« Tnm qai' 
Vi 



8* 


wtif 




c>!l^c<ar® ^t*r«rWf c^rt^i ’rl%9i i '®««t 
C* ftJrhJ 911 ^9-<s, Jf^ar I •“ C»Tf^cat® '^t’t- 
*rtart 5 c*rl ^1 v*lc 9 r ^( 3 c® « 

C^'®'h\ Ttt*^ nf9*f® I 

»r^nt<f*ft’tt9 '6 c>rt!?tii 
^tf^i jir9T siwr c^n pFf *fflsit*i c^Tt^Ti 
^91 ^^91 9ftCf I C’Tt^tS n® 

\5H cjff^osr® ®tn 

c’T'Ni '••»«- i 8 

tff’Ttfil® ^ I C^TtsitS ^*< 

« «f9R ^^91 <!rtr^ I C»ll ®r5f ^^9 =9t^9 
sr9f C»lt=Rt9 f95JV 
♦ff9[9l?i9 «F*{®1 'I** f5r-f^-«!l>f Sltail I 
♦rf9*iti:*r 9i*fi« ®t»ita ^ipsi^i 

99rtWC^ ‘SIS « I csifiil f5r5\?F«j 

*ltai c<aj*l C’tf'il fnfet^ 9 l 19 

C»rts!t9 *rt«, 9^91 31®9 I 
C 9 ft 99 l ^ 5 C <(9 9 N 9 ttsr nWS C^TKI 9 tf< 9 l 

vfl?|r ^f^?r fifri 

®tcn 9 *ft® 911 -sTw® 

’fit ^t9 I '61ftsf9 C^rt^Tl 

«rt9 •(9»H 9191 ®t9i ^t9i 5r'S91 t5 

nt ®,*91 c’rMt 9 ntr ®9 ? 19 T f? 9 l = 91 ®? 'O 

C9'99^ 'eitC9n ^5lt9tc»r 9t®t9f® ?Ff9t® 
*1tC9l 

c*rNt9 9t>rt9f9T '«*ft9^ '«[tr9itBJii 

^C»I Ctf*ri 9t9, 9t®tCST9 '»tf%cafsf ClftST 
C^t9t9 1*19 taF9t^«1 19 91 I «iI51 
9ttl8 1 « f«5r ®t?r ittigt- 

CSFtftl a^tprc® C3Tt9l 1^91 

iti I «rrr^® f*iar^f 

flftml 9»11 1^91 <*ftr9f| tn ft*?! C3Ftf99, 
C®tf9^ '« «Ttt9tf®!r IfW C>!t9l 


Jfffl'f® 19 I cytstt® *[f9l^9 

'a «Utf5F5 C^rt^tllf m 

I 9Jt«rt^«f ®t^«r9rt^® « 

«fff® W%«f99191 9tJ|t9f=W 
^it«f»T^i cJT’Ntt’i 'Birapi'i ntc9i 

*ft9? 'S n^tf>f9tJl >rt9t9t^® C9[t9l Cl 
’if^ii if9, ®t?i 9911 il9tri I 
■O clt^S cart9t^® 3f9!:«l 9f? 9F:91 
cftfei >aifn^ f^r^l '«i99i 

7py(jpgf5f CIN 191 9t9, 1^C»1 af9*l 

1^9 9® 9®!9< 9t9*l 119 >4I9\ felt9 IW 

ifm ®tfi9i c9ft91 ^^41 

Itc®! Ijtltc® 9Jt*ft9{5 9I9fJ lt99 ‘419^ 
®99 ^¥ti:i ljt9tc®9 citll 9911 1^91 
ItCll 919 i59 Clt9t^® lfq^lC99 
ICl ifl 9<^1^9t^ Cll^ CSPt9t^® f9fa$® 
191 19, ®r9 9l>Tt9f91 fiff®f3F9t9 lt»t «41^ 
®9<l 9®*r® C9®^ 9< «lt9*l 1C9 «ft9 ®f9l^®* 
{59 «wltc®9 1*11 ^91 ll9l f9f9l ’S'V 9f<tl 
919 lf99l C9®t9 I ^9 9t9rt9f91 

*t9t«fci lJtfl9tC19 C9'®=ft 9^ 99(1 19, lt9<l 
iblrtt ltC91 hast^l lJtfl9tl 
«r*fti^ «r99 fiiit-r ic991 ifi citi if- 

;ff9*r 91 C9Tt^ '5|9lttc®9 ^19 «ITti:9t^9l 
firmn 191 19, ®tl1 1^C91 9tlt9f91 «rf^- 
^t9 1C»1'411 «rit9 9C^ f9i:iFt91 
<iTr< 1^91 itci I litri^ ^tal5^ 
Clt^ 99(1 19 I «1 l^W Jft^tW 

91 «it9t® ifCTitt’tt «ri'<!C9m 
19 I 

•5r<9|5® «r?it^ 9tit9f9i 

9C9J Clt95 C3Ft9tt®, Cgt9t^®, ^tC9t®tt®, 

Cltltl '9*ft9% IW 



] C9rt«rt s» 


Iftf '« ^rtinPfv 'sipw 

i 4ff^ c^rW 
fifn 1 ^ 'eifc^rs fetsj ^flr® *ftw I 

>6 ^8^91 «}tt^, 5|1 

C^ «fC5Sf 

’^ftf’TCsi^ STCf ’fC^ 

»ff»i?[i ^tf I f^i- 

*rff« ’sn c^, c^t^t nwtc<^ Vsm 

C^tl5i[ JiCJfj 1*1^ ^fyf J|tai c^rf-^il 
«fi f^l»\'« 'St^l s^^tC’T f^<l ^51 I 
'« aftpter ^c<g 

Titw ««tN *{t«’S[1 

.^tf; c^*iJT—^Jl9i1 « v\t9[ iit® « 

’r^^tf» ^*\Cf ICIS «lr'a"l « 
’T*«lTrt,’T15F ■'SC® «•«»« 5?t«l ill8 

e-^SO '9 SS'an 3f^«rj1?, C’T'®^ ?C« 8««*« 

'6 'S^Sb' 3T<^^Jt5l f<t»5|*l 

▼f?Hl S|WJ C’TNT^ '5lf«Cfl 

♦rfeil I 

<?it^tc^ ^8 <?tl5 ?f«nit 

^51 ^f, §?t5l »Tf?^ ^U) ?1 
«it^ f*i^« '«i8\Triitf^ ’ff?«ttf 
art« ^ I 

f^ar»rt^ (Alloy) »il^i5 C?«11 

I 


entsi 

atsts 

nftsts 

atenfaa 

«s»s 

S8 ajtes^ ntfe 

o 


ss „ fnfer 

s 


u 


>fs 

>8 



> ,. 

’it 

»•« 

entsts ’few 

ansa 

ansa sw sts[ 


«t*f f^lf^I ^^<9 ^<■1*! f^cf^ 

«IV® ^91 9[9. C9*R— 


s< 

cststs atn 

aa st^s af^n 

Sisf 

« 

V csWt 

nfn 

> 

> atsi 


't) 

> 1*^1^ 

nisi 

i 

^ cs^nj 


nt9tT9 *1191 'ai?? 9t^9 3f9*rC^ ^rW»J- 
»ft*f 9911 ^9 1 C*Tt*lt9 W9l9ff9r^ 

'stn c’Tt’ti? ’few <«w 

^t9Vf f9«tt|91 «t*ll, wni, C!9fW 91 

f^«c9i9 ns ^ s^esF 

^sit'SMs fens fe^sren fe^a wsi wfe'si 
fe^ts wen nts? 'ntew 'ntea st’ntwtis 
fefssi stfe^ 'wts safes fens cnsts*flwfei 

nt^.nt as nffea i atwatn fs«iTcas 

nt^tesj entsts «fcnn cw^sl wsi >!»'•« 
nten 'sfets gtnstcfef®! >9^ «ff^ 
atfswts wfsstftrns ^ ni stfew 
n^nss l?ts siswlfsa «fcstn wesn i 
€rsr*f <«wfe nteai <swna atn aren ubw 
® tn nfetfnsts ntstst^® « «iiw atn 
ent^ ntstst^® fsnt^si «fwfsstnts- 
fnw ^s«i afa® wfisi n«si p \ atwrs 
ns cn^ wins *n:sT fs^atsts wica 
fs’H'^stfl nfafea attss «rta si ajtcslraw 
nf^ (iisfe entsts nfa sr^ns wfssi ats[ts 
«rts acWcws esn^ a^n ^stfesi stf^rta 
wsi ats cstnfe® siwjtrnta «rteaatni 
SI ants nratfs nK^ wfitst ^ arsw 
^st^ifa^nn sftsi^^«. nwtfna af%w^ 
fe(9fa ata si csVnr ntcas fens entnts 
«safel ntajsi atasi nffesi sti i 
anwts, sffe a ?j0i «raeas afta mt^ 



8% 




carfsil VI I 

^jttf *1^^ flin ^^11 I 
f^5 '6 

c»it!rt?i «ratw=f 

«f®'9 

c^fsftfl '«rtc^ I i^'s* 

'^«f «n:?iNtnl^tc^c^ «r5«i=i i 

atc^r »rt^^T5 ^rR® 
^x^zk I ^1% 

^tf% '« 

Kf^gf?, si?:^t*f^, 'Bit^ ■« C*l«f 1 C'Ht^, 

f^n^wcif? 'Bff^si'i! c^, 

?rt®rtf 5fWT 

«ti «•,••• ^ 

>&*8 srtt*! *r*i^ cfCHa 

*ff?t^it*i «rtir 'S 4 i.o.o. 
I •rf«*it*i '5f<i« ^=r 
^flr® ^ I ?f^«i 'BjtfipsFt? 

fllt« ^<«ff^ ivvi 3TtC»I 15^1 

«FtC«1 Tltsf «ft?j 

i$^ vf I 

<*i<rt5f«Ft^j «rf« fesT «ftv 'Bit^^ 

cnt^i «iitr!F I «ilt?*r 

cnt?t? Tv^ caf^c»i? znUts 

nt'®!!! I 

WBt^n 'e m|f»nitf 

f^fhj v t?t?r 

♦t<i»H ^’ni nisi ^tnWs nfnfl cnti^s 
^«rtw v I tlniss sftn =r? «cntH^ 
ntniss vpf^ wns n<nf^ <fif%si- 
*»t|nrss n<n^ ^ «ltft»r vtwl ai{??m 


sintwtn l^istin 

cpcs^tintrs^si 'e snntn 
stil ni:<s i l?i tt?l l^stn 

« ntl^ Titc=T nc^ 


nsitn nt'esi sti 1 


vs»«s> ntn 

f%n 

s«sJTs nc'P ’jfns^s fsr«s 

cvfn sli^® f% 

nfs*it*i n< ^«.ns ^Isi fin, ^t^ts 4Sf|5 

■«tfns^t P{z^ c^T'sn ?ln 1 


cirn nift^nt^ins nfs>it«i 

cntf^c?! stfnsi 

40 'BftS^ 


8«» „ „ 

^fpifsssts ^stl 

8'® »* « 

C^lf^CSfl 

^ If >» 

?Fntflsi 

* »» »» 


«* »» i» 

cs^tfssi 

^ .. ., 

5ftntn 

1 ,» ,1 


,» »» 

csti^fnsi 

'*' <» »* 

cnt^ c=ftl 

1 ,» »» 


8 •, »» 

«ic|^si 

»» »» 


'a*8 ,, y, 

4| wss «iisT 

cnti 

^<l«.ntifc*fs nfsJit*! 'ail nn* i 

v&«o-48 ntin ntsi ’jfs^rs n<fe«.ntfC5ts 

^ts 'iilfn fin - 


Tff5|t«| -arttil^Fl 

n% 

s^jfsrN 

^1% 

^itcnfs^s ^t| 

1% 

m|f»W 

8% 

ntm 

«% 

nfl^ csiT®tnil 




vfe%l ] 

C’ 

^fq^ftlsr 




qqtHm 



>% 


io«% 

i»t» JftR w 

f5f®9 C?"r 

5lc^ «ft5 as. 


f|5tf|»l 1 




Sff5ji*f fartf^ql 

<t'% 

C>ftf®Rl 5tPt5l 

^<t% 

qjt5lt®1 

>0% 

^tRfgqtg \<855t«fT 

8% 

'qr|f»i5i 

rt% 

np{\ 


'q^itsr 




c’T’rtsift?! 

nfasftt 

^•T^iii ?ir, 

^<*itsr ^«!i ^fr«» liicTO « 

sitaits ctW? nfa^c^ 
nW CSit^ ^51 I ^t^s- 

fsS’Ftn ^tff51 5ttC5 5^!I1 SIR I 

5^*(t=t fift? «fc«r''3f Rfsii 

art^5 «ftRi 

>fl5sr« «rt«5'it5 m^r *ff5c*ri5 
»rrfti:5j^ ^51 5^51 ’!ftc¥ I 

Cft9|t5 5tcafj5 

^ srfarTw 

Jlt^»l *ff%R '6 ^i»-« 

i&CWi >V*^ STtW 'fiTfr**? 


itl U 

sf^«r<i»i cw:*f5 5i^isr5“'^5if«9 <1^ 

jjf RW I tit«rT:i^t3 

’f?iT«f nr^sft*! <il^ ?*( C5, <ftf»l CFtl^r 

c?<n 5tf 511 ( ■srf® 

2fr5 i5*» C5f*inni*ft*l RfiTl «!ttRl 
5TtR C^t«1t5 'UtR 

»b 1 to I 51*15 

»1C5T fi(5'®sr «fi% I ‘«l’!lN5'f5 ^C<t*Sv*rt?5T 
sf^rC^t^l >J9»t 5ltRl fill 

^f^siS toitojUy "Sl'f^r^l- 

'^'ill ^5 1 >ato« 3^1^91 C^M5 ^fsf ^Ir*® 
8:»a flRt^rjfH RRi 
1^1 It^ fSTRR RWI 

C4f51C®^5 5t5'e5t5 C^9tt5 
51«51 5lts{f "Itsi C5ft5(1 

‘'«fti?5<l ^51 ?5 I ®r: 51JtjFtC55? 

^S{515it5T ^^51 iso's 5TtR fill «lf«»l''® 
45ft-t ?Pf55l 51*1 R, ®t5C«5 
'tf^sitfS 'Q C5 Rt^TI 

“irtc^, rI w 5SH c«rc"t| c?<ri 

5t5 I Clltlilt’flfS '?*1‘fC551 'Q «lR5r 

^fli 5tf^c«l f2(f® ffl^p ^Ic'® 

c-ai*! c>it5fi 'sitcn I f<iw;'»^« 

f^'S(t9j5 «IRC“I5 fiisisil. mc?r5t»1, « 

«I«t3CJl?I fSlR^f 51(f!lfl 451 «lt5rtC*I 
-(t5i *(5^5 *if9isitl5t« C5Tt5t5 ax 
’sitR I f«l 5T5f»l arf*!^ 'Q ipf5#5t 
«fr55t^"^5l '«lf%f5'3' '«rtC55 
51?t5 ^55^ nf«1*lti8 ?|51 'fl551'« 

5Tts|t^ nf55|t«l C^lt^n ^f59l 
5tf^‘fNl « ^f^t5 4*Ftf55F S15\5 5tt^r« 
4| 55^5 'qf^ «ltRl ’TtlptltCq* 

Rlqi « «rt5C5ft5tW3 Cqtill 

4| «t»fl5r I 

cntJf 5^5 m \ t5 w 




8« Wtif 'S [ 4*1 imjI 

i< «it^?i«i m ^11 4W1 it«rtwi 

^t5t5 iw ciw^ ^ c^ti ItCli 
1*fJ ?11 t^KC«t*fr? <(t^ ^11 55^5 Jjr^fl =¥fhl Slt?l 

^nn '« m ^ff»! x^m %i *:^i:^* 

*r^iitica?[ «rsiiitC5T ifl«r>i. ih^ ciwc^a 'biw'^p^i i^ch vtcw 

'« I «t^t«ii c^Ji cifjjti ifs'f'® 'flf 1 «it5f I 

ii8i5 if^af «i*lii <ii^ai ^i5r« w« 'ir’i'V entail '« 'sic'i'V fii 

«ff^®E’Jl3 ^NtCif fwsi Itfl ilCiS'fl f*{af«ft3JW ?iSfl 

^1? f^iil 4^91 c«rin !rri4’?t? 4ciit1 ! 91^91 ^Jtfit®?i jic«j 

f?S^*i lew csi'r?'6 ^jfi 4 f^ mT ^ni 

«iftrc*sR 4*^1:? 'iifc’itri lfi5i fm ?aft9 «rN<ftsti ci^r 

ItCaR ^»ltir ^91 ci^tt 4^fS Clt^TtiJ ?t^1 ClTJftH Ifiin^ *lt5f I 

nf^iii itfk® cw m 5Tfi^9iT, 4t^*r '« ffa*! 

4<sitf¥C’r ^ntCK 4wc^ fh^9\ 3ftc»i 

nt*it» cifJii %j{fiT itc^i 4it9i:^f*[|?fi nwHPic'fai ’rfflui- 

^t« lifts cit^ii ’Ffssl I I '5»8> jftci ^tisfs^ta fsi- 

^Hi cifi^ts HC1 cifici f^sfitss fsfi^ 

«1% fssi stfi® esN ^«l c4t^JT ifats'S ifl*it‘j;s lis 

f?S1 Sf ^fisl C^Ffl Itt'IS iWtSI 45^9 

jysj-iN'^ts sw i>i8 C4t^*i^'5’i<‘ns*rtii:« 

Itsl STtlS CSfS Ifisi «lts 1^11? I 

whsitis s[s<sf*n itcafs "sti ^ts «4l isstl-i^st^s 4fai»si 

IT® I 'ststrs's ^ «its STSitsj sjtits ( sftr«fl 

fll Cl, 4lts «fw'¥ '« 'qcs> 4fapsts 4gs nfS»(t*l sflMtSI ^SlSt^^ 

i< f^i 4 sr'® •fls'ls cnesv ilsl sfysti *111 ss 1 



CTt5t: 


c^sifir ^s{ c^«?t 

^5; «r<t«» ^ir'®j 

»[Wt5^, c^ c^tJf ^i\ 

f5pv til’IW ^tC«nt5T «ft5 
c^cai *(t^ «fc^a ^jf^i[ 

Of^l Tf^i «ft5? ^^c*f 

!?1 C^Cn 'Sd ?! I 'Bl*f5 

fir:^ K\^i^ ^t=ftw f^^^1 n c^t'? 

f?c9i f^g’Pt'r^r s(c«rj c^itafi m 

lit? I ^ttc^f^nfsr *f^i 

^pra c*iw1^ ni^ ’«ftsiti^? c^*! «iJtf^=^ 
si:!( Vi I cjf wzw 

5il I 

^Ttatan^tra 

^ai ’Jts ^ri; aft?i*f 

«rt^l5 

?W»T cJ^ai c*ttft« ^t«t*T^ 
®^a 5¥c?c^tc®i 4a^ 

nw f^i y\m •rnf 

m ^ta I 

c<ft«i1 ciff^l c^-aai 

^wi c^^r m, cartel c^m w 
n^ Ttncara c"ttana vs at^t»r 

’9W cv I V ati5 

<11^ «fa m c^, 

wt«ata ^r» caF’wnt-a c^tai 

c wtt I 


atsja <ii^ 'si5(faai «ttf 1 *TC?« 
nt^a ani '^Wi «ttcsi i 
'iiata spjt*p^ (Supersonic aircraft) 
nfa^sisffPTftcTa ^tcf «pa '©ip'? c^rt^ita 
*115^1 ^t^:T^P(at»f 'srit9||*(fs!at^ 

«rcn^i f<F|&i ^tf\ 'ills Htc®a 

I 

c^asjJitiii 5ptl^? ^ata ^19% 

^la, <aa i»»' a'tcaaatlS ’®tn ar^a- 
uia^ ’pafsiiata^ kA 

at’pata aft® ifll ca c»ta 

at^a mw fi[f«« ^ca €t^ta 

at^c® atai 'H^Ttscal 

Stldfaata at^* aja^tjaa fata^ fac-ia aj^p'i 
c^'sai ^cari i 

ntataa^: faan at^^fiil can^ nlaati 
W ^iw vrs ntcai «9^ faaf cacf 
^ftcSfaata ar»r« ^a»i at^a»fiia 
^arfn <4^ at^ «tta nt«ai atai 
’yfa^T’ji ca v ati^ faca n#$, ca^ jfa 
ati?a>f»ia atar -alS jftataa at5t>f»ia 

aiai «ia ita aaa i 

^t^cfefaata ati^a jf^Rn^Pi ^watatai 
W a»St^»t (Rutile) U|aa 
(iimenite) I vt^fa ara^« 
caat^ ’ftian ¥twn 
at^i’Fta a^i '«itatw ca^i, "atwfafta 
<nv caf^w ^«icaat^^ «rga ntiatia 
nreai ata i 

' if^a'i a^ca caat cati ca, ^a 



84 * 




ftfn c^ (?Pt=i 
«[t4f «a?? 

^rf?« nfantc*^ 

•tt'sai ?ffa, «**ftfn «[ta>fa¥ cHi^ <ft5l8 
’T^cw f^^tf-r® 5J11 cf5? 5fi, 

c^, cn c’Ff^ siiw cn^i 

fsc^f I (iliJJr ff, 
spai ?5, c»r^ «(t^ c'T 
*ft^ RCl c»f| g^llS RR^-, c’TsR^ ffR^ 
fet^c^Ratc*! i?a i -ic^r -ill 

c^t^feiRRI ?tta 

R^fm spai I ^tlcaa 

staR;^ ^t^I ^81 nfat|9t^1 jpca 

it’«l atai i attca caca^ 

«r8i *ffa5t«!s?i a^ra g^asfqc^F ;^t'®l at^ata 
ij^a «f^j«ca ^t^c^Ratcsca^ 
-tq? «}taa«i nc?i 'sitaaa^ 
j^'«Ric 8F ^a-'spf^ cac^ a^Pi ^:a i ^Ita 
aiai ^f^i^Ratacaf ^nta ’tRca 

R^H^r ^ai I 

^t^cfeRatcaa mW fftf, caaa— 

^jtatRata, aRafsata faRr'S aca 
’^trttncatf i's* ’ifa at^ ^'sfa a^cai 

caci^l^ ^Ic^Rata at^ aMa 

«iRicafa R^ai atlctfc^a cntaa a^ca, ata 


[ a.n at, ^a a^tn 

^'sR fafaaaia c^«r ata, caca^ aaa 
at^ «rarc^a apl®? a^ai aa i 

^ttc^Rata at^ca aa ^rtfa ?fjfJT%< 
slt^a 'srtatca fa^ai 'a^Rsfai* sfRaar a»[- 
'eca9[r©«v ^tfa ^itatcaT cwt^l ^iWcai 
aa I fec^a «rtc»ttaf Ratc^ af'Stc^ra ntfiar 
cacaf ^aaf ataata '«rfsR^ ^Raar 

ar^a ai^tcar 'sitc^itaf fnata 
’5it?fa ajta afa^te^ai a^ai ^a i ‘oa a^c^i 
C'^t^i 9!tntata aftaf Rfai^ ¥ai ata i 
a'^atca ^Rc^Rata Rea aca^ tcaaai 
a^ai ?c® 5 1 ''PT^c’fa facs caai c’tri 
ca, fet^c^Rata at^a aiaata Rtta-aja 
a^atc^ 'itca i ca aa ca^rsi RfRa- 
■sRitaf a'a-«tRcata^, i's* «*ia^ atari 
^aata 'sreat^a aa, ca aa ca'cai ^RefeRata 
apata ^ai cac« atca i 
'«it'^caa aataFK-'BiRsatraa ixa ^ttc^R- 
atcaa a^ at^a «fcat^a*ta«l 'sica^a 

cal'? cacf I ata^ I'sjtR 
fettc&Ratcaa aca^ wa «ftci i a^atcaa 
acafe « fRa T®ia a«a 

at^. “1*55, ’pa-srf^tataa ’« ^‘ta*cataa 
a^aata Rc’f caata fifcatsR a'sata 
^tlc^Rata Rra araaai ^Fatatfi 
«itaai «faa3c« aat^ta '»if^tcaa ^ 
at^ aacai "Sfca^ R| «3ftac« atarai i 



f%55tJ(-3T»vTf? 


5Tt^i:SkaF=r 

ajircw, >i!# ^’Tt?r 

5|«ir^ ’®n**i 93fi^:^4!jtKt>rt ^11- 

i 'STtcsifaft^ srtn^r^ 

?i*Tt?|5T«ftc?^ ^«fitn^ v5t; t^. c^t^i- 

siJtsr C^\r?rf 

nr=^^*n | ^tc^^rni ^t^itc^ 

5itlc|tr^5? 5r^<5ic^<i 
*f^f«|5 «ltf^f'« I ^PtlC'S-fST 

vfil «r3Tt«r c’f, scuta's 

fiis cart^i^iJt^i c?c<rc^?, 
nTti<a ’Tt^Ts^r 
’i^'3f?i ^31 ^tcai 

n 'stnl Jit^cItcar^T mK f??? 

c<in^ C5i\r«t^ 

ancf ^c«! sit^^ ‘ai5t¥ c<(r^ 

^ca<a^N^^fC3fBiWc^ntca Oil Oif^a 
n^ttsifa’Tt*r‘flfS ^ ^a hi, 
catOrf *fat< n:^ hi i 
« ca 'Bjf^fa'S' 5ta 'Q ^'ss «t:*ra 

arr^tcaT HttcIfrafHcaf «i3r 
^ af^a ca^Of^ *tat< ?fc? c^t^ii ata; 
f%f ^ aja»rti*ra'I aja 

at^a at^tPia Hl^cttrapicaf attcar 

Bitfna Hi^t|f:«rH5^'5* ffaata ^'^fa ^rsa 
aa Or I 


a^^'8-fH la^ 'srac^f acsic^H ca, ®ts 

c’iFt»tajtH er^j’F^tca at^ta cara? Htltll- 
cisjsf 5f^,3}^ a^ran fn i 'aa'iB sffSa atatafn^ 
^f^afa fsfn lOfsata 'e caf^attaa 
Hl^tcaj al^ttaa atlctfc'^a H^aftaa aja^l 
aca^H I -a^ Ht^cIti^Hcas sitatata 

ajtatta ^tfa1si>ai ‘aa^O ^csiaiatni 
nata'n i 

©t: c^t^aajtH ^al fifncw ac^ir^H ca, 
aNtcaa HtlcItc^H tsca fac« ntta, »aaa*a 
ca\rn^ nalc<a H’ltal ^at ncaaata 
^caacat’TJ faaai naKfB «i5{a^c^a 
^taf aaca i ca\0f? nataO at^ftaa 
Ht^cStcaiH ^taiat’^ a'aata na HtlcItcafH 
afc'saNrcaa ^tlc^tc^cna Hi:«r 
ntta ^ta aja^i ^ai i?a i ^ta^ a^»! *rt'«ai 
ata ^iitcaifHai i f faata ^<«*ft?CH '«iJtcatfHai 
>£f^a afaatca aja^ta a^at ^a i '»iJtcatOiata 
^«.*rt?H'e a;al ajantcaa' ajNtai sFta- 
aiHta ^JcatPaai ^^^’itaina »• • f®4t 
sptcaH^tl^ W <aa^ ^{f^a’f «»#., 

Btrna «rcaT^H i^a i 

at®tH cac^ Ht^tltc®rH ^a 

'BijtiatfHai ^^nt?H =faata ca naiOs ^stflas 
^cac^, Ha'S! faa^ ?fa ^«.*rt?CHa 
ajt^ttca fac-ia « ^a i 

a^lrw ^a^ >£fHC«r '8rta« ar»iciH ca, 
^-WH f^a^acaaa'e atastcaa HtIcStcwH 
aita cHata HH! ca\0f<F a?t< ^tan acacia 
aca aia wtOrcaficaa i 





mm finii»tc*Rr 

c>it^ <flnfisn:=i?r 

*wr 6»!^t«ii ^FTr^i c^iS f5tc? 

f^*t? ^ISctT «<ttl5f I 5tf 
^1 5pt^^t?i 5n «rtrw 5 ri, ^1 

wtl’f fe^lt? 

mzw I 

?ftfl4 fef'vfcif >iC9F <4^15 ckfS 
c?if®'e ^it^r«i^Jta ^1 c^u 5?f^i c^ra^l^a 
cif'Qai ^91 niftfl nf® 

^ ®t=iFt9 >ic«(j ?tp ®tn « 

'itn^itafti I ntft? 

5t*r « ^t^iitait® ^<iN^«r5i?f 
in^ c^ta ^a}5 wat? s»ttr? i 

«fl^ 

5»!m ?ta ^t^t? ^r? cti^it® 

nw 'e ^tnsf ^cai 

*rtftnj Fhft? 'si’i^i fsHs^ri i 

FT^tf 5t=fta 

«nr8 •ft'eii »i«=? ?a i c^m 

iJtatcaa n»\ ^fijfstfi- 

c^i ^>tatm 5K feNTwa 

’tf3*ft*l «rt^1 

^ta<rt5?i m «iTte cTKf4^ 
(ill <T<^l fnc^—^tat^ 

^ «-5ta ^a{5 f^<(N 

n?tcaa «i^r?ta naat«faa 


<<1 ««ta c«rPn® 

’Kir«jft=T I 

» iz^ ’f;s aal c^w cf^at fa i fft¥M- 
6t^la at«^ 5t*f, f">lt3fa atari, 

’fta-'Siftcaa ’l^ « cawa ^t^fataita -aaa 
aa aaaaff fcai wppa araTjta ^ 
>r^af? ^tata ^t'la'lfaar 
ai*lhila^ fa ca'stacafca 
c-stfa^ fca atif i 

catifa atfla btafta aw ta ca^fa aal3 
ca'«ai fa, ^t'e afar 

aca I catfea 5ff^a ^talcaa «t*tcaa atcf 
<aal5 cfti lc«ia|faa c^fafa 'aiaai 
?taif®feata afPfn a«ai fa i ^al a«l5 
afaa 6fa a"ac^ aaa ca^fa acai 
aaaatf ^ca, ^ta ca^ta atf ®f*fatail 
aaaaff aca BtalS atfa’&tai «fc 3 .j?f 5 
caar® (aa{5 cf1& Ptwa atata a® i ®ta 
®fa « praatoffa aaaa^f 
aaif*c® atcff®^ fstf* lataifa® aa i 
ca^taat'^i c^faf aafe ai^af c^ffa® aff*t 
aaa i<i®a?r^aFt® aiaaatntcaa af^t'irtfaf 
acai fa taa^ hfijffaf ajafi argiatta 
aa a^at? <irti:^ ’«?tffta ¥taw 
PiPfaf ftaaftfi ®rcaifl ^fifPratcaai 
^afcaa aijaari faaia*i <aa^ a^a aana 
^tatraa awfara a^tai arai:® nttaa ( 











«rnit«Fc^ii fs^ ^in, «Trf^^ 

c5»TiT f&^i ’Jii mwi ^jf^c?fi:^^ «it?f^if'®Ti:^ 

«rr^f ^ I 

C«tJl?1 iftsT—^t*fTr?5( s?tCS( Wts^tJftll 

f5% C5C5 «<t?I <Tm-»f’ ’Ql I Sftar BrC»T >lt*Jt® 

C*PW TO i *ffi!SltC«l C^tf^ ^C»lt ifvitt CTO1 

»ltc«ri f5f!I^t^lf^!? ^J^fTO ^ill ?lf ,iiu 

^QCI Ktj;?tt^, 01^ TOf?»I 

I *jt?i*iT« ^cn ^ cm 

c^tsT W< ^tt?f I 
^t'R'Nf 5Rtai «ii5?r ^«( 

c^¥ *rNiii to c«T^, f%i TO TO nc^ 3iit^r 

TO ^ 3J11 tonti TO1 sri CTO TO»tw f^fsr to 
tto TO f%5 TOtif to ^»!WI TOt?r CTO «|TTO 

(TOClWltV TO I trro TO TO C»!llt ^lf<T I^tc^ TOVI 



^ I ^ 1 ’^l c*r!i— 

fk^ I ft® f«fs( CTtifel *ti^ m—'^tc^ «it^t?i <4^ f^S l 

W, t^fi ^tC^ C^tl^t r^t I 

fV filW f4|&f«f5l^ C»IC^ mW t —>4^ 

f«^ fjfc?i cir^t»T5l--TO^ C^1 ^at¥^ fi|t ! 

ic^ cw^ I c^ W< (^fk9\^ 

ft*T, cntl%^ TO '4^1&?f V,m ^t*! *tt«^i C’t’f I 

^c®!^ ^tf^f ® ’srt^rf???? I 

'Bit?| ^Vff^ «Jt%tt??l I C»ia5fl5?l^ 

CT^fei^ C!»C5r 'e ^3^»I5|t511 

^m C»Rlt5lt, cm^^y ^l^y C^^y ?t^t?l f5?P% « ^^\ 

Vff^ ?|^9|tf%ir ?ic^| «f5»i:( i^z^z^ I <4^^ f% 5?I—^St^t ? 

<4«f®i ^?r I c<*rt«p c^f^ to c®!^ igl^t 

?rTOf^^ *4l ftf^^^f®! 515?I1 I ft^1 CTO C^ «41lin 

fiff^^i i^fk TO ’®t c^^^ '^z^ 'qtr^f^ TOI—^t^T ^t'e »4^^ 

^tf^TO ! 

TOj c^»t f5«f () mi fl®i I '®i<t^ fpf c? 

m\ TO1 '®it^ f^i: H?r, ^1 cm ^ cTO?rl n^it «rtJT i c^r^c®i?[ 

«4^ %t®T '4C®I I ^ZW TO ^t^l I 

cTO f^^t®T^i ®itf^nr ^tf®ic?r ®!5i?r t4^fet c^t®®! c^t® *rTOl 

i f5W?l ’tlai^t?! \ ^^51 f^I C^t^l m R I CTOI ^0, 

TO C?<(1 C’t®!—‘«tt3l^R mi f5C^?r SCUCI ^ V4^^5l 

TO1 I 

m\i ? c?'<ri c^% cTO®i^t^ mi fl»f—i 

mcai^ «i<t^ TO to ^\z^ 5»!lwi W firto 

?pc?i? I «4CTO^ ^C'? ^ck? f“ifi I 



>2rtfk 

>l^»lt?;'® »lt^1& f^tfwt»T?l 'aitCT? I 

^w, ^^ir% 'Q I 

31WJ «iTit«f 'Q f^’stf^wt^ra i 

^tiic^^ 'ilT v^f%^3r*1« f<’Jt%t»!9 I 

TR^ft. <^t t^’srRsJtsit^r^i ^ai, 

f|C5T5? I ^tsm^ aj??# C^l\5 ^®1— 

^9I^t'®1 < 2 ff^it?[ tsr^^l < 2 r^t^ ^ 1^88 1 % ily84 t^tt’^r I 

c^ «r^t^ ^‘vc^Bf TO5i I f%i ?*f 

^?:w??r in 8 ^s>r*r^t^ 

wz^ ^f*il&, “n^si TO5^ I c>i^ ^fsil&c^ fkm 

?itsiC9tint9T c^'N, >« 'Sit^e =Rsc^^Bf5i 

I ib-4'b C*f^ f^C<1# C’i^t TC?R I 

iir48 ’^lti’ir?i ^ 8 C“f Bftff’atlt «rri*r 

^5 ^Vy ^Z9F JlCSf^ i{^=! f^^f^5Ft9T5l^ Bf^9|T® I fttfRWrst?! 

m'n f^>srf^t9ri:^ij «(*tC5 i?5r f^tfwt*jC5?i ^if^t^t^F mw 

5« I '^srrfe 91^ ?5f < 2 f*«f!r ^itc^f^itii, ^41^^ c^tAi 

f^tij’lf^ C<fSl9[^^f^5t5l ^9ff®51 ^ ®t%Jf l?jtwtt? I 
m\ ^c>!wc^ 8rtc’»r9it?i 'q c^it^ iii^5^*r«R ^W9 

ffc^isri 9i®i ^1 fir%^ 15 ^ •m 

«(4(si ^ i^4^ #ti:^?i «oc*t Bft^stlt I f^- 

fw(*iti?f < 2 fc^f%^i *tlt«ft'Rl?r *^“’^1 ff9r mn ^ss bth 1 'smi c^r »rs«i 
«(c^f*f^ ^ft4pt?j fesTtar^? ^t^ii msrw '8 

fttSR *n!ft fSRt*«nHt<fJt?[ I ’®1Sl 4!W<1af ’WCRRI 

«fC^PW ^C*f »!Ttt5?, ^t#, fiap, 

^•rl. fk^ « m '^H '« ftwtsi—»<il 



« wNi«fiwtn i 

355 1 0i^in 

^ «r<am i 

7^V\7^i^] «l^lt!3 «J«131 <1191. ^ft’^\ «St5«| 

mcsni I f^tf^¥t9icw? ^«ri f?9r 

*tf%rR ; 9?«ft«. c*^t^t ®^?r <8 oiii 

^t«^t?r Tm I <ii^^i <fl9it^i ^c?r Rirf^sFt’ts -n^wn ^h\ 

^?IC^ <ttf^ 511 I 

f^tf^®t9rc?i? Mk5i?i c^t9j ^55 m -ii? 

FCWT^SII ^lU^PfW? 9[t3?tC^J yr<\9 irtC®! C»IC5l^®^ 

^’sr I arCSF nc^ 8’«4 9^!? fet^l I ?9f OT 

f^nf%t9IC?l^ «ftc^ I <il^ ^9Tt 

^91^1^1 ^'^L^lSf f?®! I 

t<)?*t?r ^ST i <«!:^ <«c^ ^c? 

'Q:^ 1 nt^c^ «^5T, '6 fkmp{ ?is:9|«f wr i 

5i?5tifftfift?i 'sff'st^ 9r^ ^t^l ftw ’tc® 'etV ^f?®t9fl i 
^ t?i^5it<r ^tf^'® c^ Bffsr '6 «i< wTJi ^tf 

CMfS \91J <tC51Wl 91-SF I cnl^ CSlt^ ^i'8'fi 9t^ &t^T 3ft5( 

I fq^t^rt c«r*ii^T 5 ^ 91^1 

9fiF fer^i ?ti! 1 

«rf^ TO 9tcTOu«r^^«?f sfcar c«r5ift*f ?t9$i? of«^ii ^\ 
lf% «t^3i 9rr® TO51 «iT^i:^m »itc5ii ^rtsiftn m’R* 

^i?i 3ftc;i?i «fm c«ir*F "fj^ ^?(i ^ «(t^5i ^<ain=?’ 

<«^ n*f «f«i«i 9ir« 9rrt»T \ »ii?t®t ’srrn'® 

Tt®t?l ?tC51 ?p9r^t®1 f^tf^Wt9!?l 5!:?Cf I 

c^ar ^v\ 1 ^91 <« «it<iiCT ^ 

f^f^i&t9ra cwt«ft Pf^i '6 9r^^r«?i fiw i^tf^9ii f¥i ♦It? 

f^^pi '6 9tt??«fl*c?‘t8f «if««t^ ?? I atr^r «it^ir ?t»! 

*^51tt?lt ^ 91’ f^#| ?n^? ^51 I 

Jf TO?? TO?^il lt9!C? «i«f? 01^ f^<jft C?e?1 ?? ?t?1 W »a®t?t^v i 
Oil ^njf^^tfiTO «i?? ®t?^? fe*lt5t^ f?t9r? «i? '«?*irt? ?t*?Jt9|t?lt? I 
f®6 ^ntsw ftc*!ii iw9* atwi 



^mv^\ f^’sri^’3l»ic5 «c?r ^1 

?F3t^t9lt& ^ItCf I *fC«IT 'Site? ^1, ’UtR^fJ, f^*^, 

s!f»T's f5f%^»rt 

ft'st^f I «ff«# R®tst ^1 5^911 I 

ircuj ^®Ti ®15? <ttit 1 'sit^^i *^5® 

^si f^ai, rEff^^9f:-r<j®tw ®i^i?j »i^tf5[^tlt 

«r«t3I ?It«ft«^ ^^—'Slt^t^ «f^SJ5S5 I iSi*^ >1t9t C«IC^ 

WI^H ^'•\'\ mx 'St^l ipfn 

??i 1 ^t*t i 

C^l^ ifcSi *lt9r ft^tCM?! 'Sitijt^c???! ’{Vf 

'6 ^t«(tf^^i cs<tc??9t 

•stt^ f^»t^ 

'5i«frr^-<^ <ic«f I ‘ne^?«ii ^tfsTe^i f«f^ 'sitc^ii f^r^^«r w^ 

'iie^^’ 'sitf^T^f^ 'sitR^te?i?i are^^ »!lr«^ cs^tc^ar 

9it« I 

'Slttsc^t''? kfT'^fe^lt’tT 

I «sj’^I?tt^1&'e f^»ff9|: I «fT!l 9|sf <51^ »ltC¥ <2t'?T’tte?l I 

is)«s» 9rti:9i c«r>il& ?5i i “f'® ^c^^«i1-^f%4i 

I c<s\^ c^u^t "T^tR^F 

nfaj^Pl ?T*11 I W cw 

I 

^t^9ii, ®t?it®?r f^spi « csfjai f9r®t®i f^n(f^®t»it!ra 


vim\H f ti 



#t?i—iii^«ti «tt^ mtt csv^ <rtf% I 

«fli:*r?i #i^=T,«f^f^ w*Ji »rr«fniw 

^sr I »r^ 1 c’^ftsi c^t^r 

or^i «it5 3^1, «ii 'BitsTtr??! ^iRTc^rr^t 
TO I t£i?{H C3fti ^5trwir f^fiai Bin-5»R, ’^mTST, 

C5il C5tc^ C?<tC^ I 

^*f%-c*rt¥l ?1 #t^l-:«lt^1 3rr»i1 

c*r^, 3?1 IIC9 nuz^ ^^ I #t'8t^f 3(^ ^tf TO 

^ttClII ’TtCH CSfi:^ «nc^ I 5(?P C’tt^t?! 

a|53t»r; c^^i TO c^C5 1 ?"s »it5i1® ^rtarcp 1 sfTt^ir sitc^ ^\ 

(?ft^tii (?{\ c^t C3T«f^ #t^l ?r^3i c<it^i?i ^t»rl 1 

31^ ^fTT^I #t»t1 5jt3T^tc;{?i 

^ I TO^i w ^t*ft5?t Him iiiVs 

cfl^ c^rt^i t? ^t^t?f 51^ «itf 

I '®t«Ji '«i‘^^ c^*ri:»T ^ »I15IC5 to?i 

3j^?ii »R'sr5 m I 'Sft^r 

3wc»iif 1^1 ^tif 3^1 »!5c«F—3JW ^ 5ttc??f #t^i I #t^i-c^t^l ^1 

c^tt^tfi t5 I ^t^i m\ to \ 

CSpfV\ tfW <1t?, ’^t»!l »1ts(« C^tfttl ^C?r C^31iT 

'em msjm 3!*tftf^?r 3f« ^wisin ak 

^^ti:3rt to ’ttc^e w\i^^ vu^ ^^tsi to '®itc?iv ^ 3 ? i^tir 1 

<«?ii ^tzvi %tz9i^ vs I '^1^ '«tt^t?i ^to amt 

TO oiv «rtif^?i n%m 'svfi \ npm ^w^csr s^cii 
m ♦t*rir'^ »rtcrt^ ’ttm to to «n^c^ toi c^ to 



liiii <M ^sfi i?w I f% ^ ? 

^-c*it^1 ?t»! ^c? fi:? 'si’Ts^r #1^ «rf«fft5i 

"\m «t%?iti:<j »it?t^j ’fc^r, c¥<rt^ 

»lajs?j ^ vU'^c^ »it5J! ^^ I c^c^ ?r^t? »«lt 

5(c«(r ^st^i^tt!! nw^tz^ 

<itc^ I f^*5»T ^ 

’i^w <if««t^ c^z^ c^f«c5 I c«isrH 

f^ca^ c^rsts, ^?it'« f\z^ to i hrI «ftc«^ 

c^rt^i ^1 «iRti:w^ c?c»r c*!^i i 

^ifas^a m, mm cna?^ c^n\ m i 

9r^l-^ ^1 ^icaj 2^?! wt'^a ir’ff-c^^l wi 

^tui ‘flai *itto ?lr^ I sfw 

I ^t»!t^tt¥to^ I 

Tcs 3f?p mzm fSit ^'‘f^-c^t^i “(u?a C5tr^ m i 

9rrcwa 5ptC'o ’^t'e^Tta wz^ ^‘f^-c^lt^pl ^^z^ 

I «F5ft^ c^ca sijif 1 f^i «rt'e»iT?r 

catari c^m c^Wa aRi i 

«rc«i fa5?i*i^tft ^z^^ Bftc^? «?»!w siti^tcar ^t>n 

I »ra c*f*tatc^fTO >1^ I 

'ii^l -siwca nt^i to—«fi»i «rR 

^^^1 ’Ti^ta to «Jtc^ «ithc®Ti miirfcaj sjsi 

fifw ^ ^tc<i c^z^ c^z^ I c^it^ifel ’tt'®ta ttca?^ sit5V’«rtc3| 

^z^ nt^t^ c55Tt?i ^tz^ I *ra^R ^Z9[ ?F*t^ to 

’tto c^c^ c€z^ ca^ta at»!t&f«:a^'e ^zw f^ca aw i f%s to 
aU? acaj ai^i <rfa«i to aatRca c^z"^ ^i^iscn 
ca^ia mz^ i 

f^W9m <*it%ifa awj at^^nta cat^it ^watat’tJ i »ia aftwa 
3i1^^»rta Bft^ ca caaw ^*aa aa^taai to wtc^aato^^f% 
^*a?rBtia ^ra^tca i»t»! ww caRia awl a'v»ta 

<itaaa cm » ca^ta cTO ata>®ai acsi fato atarat^a ac^ a^ af'ia 
cniasatwi 



<% WILT'S fwm [ 

c«rt»r5i, C5it«it% c^?fi cw i aroi 

^ c=^Wi« 5FSI fkf^ \ «rtw ^^^^1 *£;m ^ 

^1 «ilc^ '«rtiw I 

5i?wt ^s<st^ TO ^u{ I c^t»it<^ ^1 ^ cTO »riw 

<1t^5l 31^ '5ftr»T I 

vf^n ^tcw5 3f«(7’|i:5i nt?:® m\ ^twti:*Rf 

TOr^ TO ?itc^i <2rf^l& TOT Hi0^1 w^twi Wtrr 

c?r^ cw? «ff%!^ 3[C*fj^ ?pc? f®s[ «(tc^ I 

«JtsiTcwTi c<ft»r ?w-^9rc»i mm ^ 'ii^ «ft^?r 

mi TO I %TO?i m c«r^.^ c5Rt?i w to 

TO gppiTi «ftc^ I c^i*=iti si^ *131;^ ^t^n I «ft^Ti 

iffTO w:«fTr c^\*fc9r ^^crr ^tTi 

TO I 'iiTil 41^ m I cf w 

|5f^ ^«ti nc® i toM men ^tTO?? c«fc«r to^ 

wrm c*f^i 3it?r I tflTii «it^tc?( t5 '^’^v 37^ ^>n 

I ^tCTlI TOTJl TOl CW'«ft5 ’^tfi%TJ »*ft^C^?r 3j^ I 

m «rr'5t5 *t3p<^ «itJ2ir3i*i c«ic^ to?ito to 

f^fBai c^sf I c^tt^t^, ^1 <tr^t?r 

r?jf5ai cf-^ri i mte^ft, 

TOtc5-^t5itc5 %9\ TO^, cn T!?p3f cvf^c^ I ^^1 c^t5it^t?r 
*i?Tc<?r If^ ^1 »i’?i cs^i 5ptj^ fwc?t 

^l^TOsil I cTO?^ t? ^z^ <t<!T< 

JT^i^i f%’^c5T mm ^iBpi cm\ toi m\ ^tem 

TO ^1 *tt®i dc^ «^Tc^ I ‘^iil c?c^^ ’5tN?im cst^ 

C5t^ fwn c^d y£»C5^ i5t?f cm i TOW 

fWC^f l v£it ^if>5t5 uaTII f?JTl ®t*lTO1 
CTO «{gj’5tw 3it51 >f3ic5 ^c^Ti TO«i c^ ^Pi^sn ^®i »ffTO 
%tTl‘^tTO’^T ms ^C?f M^'StC?! 5ft»11‘ 

TOI^ «{TTO *fW*l TO TO mn w^tTO^ TO 

^tw i 

TOW c?5tc»r» c^iTO ^1^5 ft^t^cTOl TO TOW 

CTO1 c*T^ TOI TOI wt%ii cto TO TOrr 



%-f^vf \ v4^ f^cs^u *\««r »r«i[ ^t<rt c^iw «r*m 

*r<^iC3f w\^vsi\ ^ ^ TO tor ^ 

*f^ f?c5 ^ ’vw ^t«f ^tc^ I 50 %»m c^^ti 

^ cimK^iw sitc^i «ii^ <2r^t?j c<it^ cw'tfi I 4W1 «itff% 
citTO ^rs I cw\v[\n ^r® »i^ TOi?r ’ll*!! <-*1^1 ^ \ c^fti 

«ttciw ^im\ (iinl c^ i 

c^5( c=¥t5^ *ftTO?j ^?I1, ci5tfe f®w?i chilli Jff^iar^ 
caiT«f^rc^ .iiwn^wt^tc^ fww ?it»ii ^t!?tii I 5?® cn^ ’^'mttftrf 

»!C*r f^vi '*rrc®^ ‘iif^sp-c’rfw^ ^ i 


«r: M (^) csi^^#!T, « ^srnt^ c^si t 

(^) f%? 

cwfaftr irt»i 


«r:^i 


(^) c?®tii f% ? ( xr ) TOST ? 

(^) %ntii?i? 

c»ik»iaRttr iiiTO 
»r«Hf fl ^ 


^ >» (^) c?i^’t<N, 'e ?arm®—ijCBf ctoi 
w »!<?« I «tc^ i?[!r, 

TOlf «f5fij^ «rrci I -ftf® 1 *IWT TO ^TOW, 

^ '■IfCif «*r5fl TOtfe ’t^lH « TO I 

TO! ^ftm ^tro fHC¥ l CW^I t»!¥«lt«|i! 5rtw CTO 

WTOt^ »P!« Wi!l^ ^k*! (;w? pf?lf c«t^ ctt^ TO 



^t? ircw 91ZW i cft^ ^«itfi^ 5it*n:^ 5Rt^n5 afl^’Mt 

cfii> 3^ ^mw, 5SR»f «n:¥ I 

^ar «11 mw i 

cnm r’^![j<-«if^ «ii5?ir*t?[ csrt^tij^ 

CTO CSl'fifl I 

‘ij'5tc=^ ni C5T^ 

^VS ^TO—v£|3fl^ <»ffi|1&'® « ^*t?il& csic^l&^ TO I 

=fTOi c<«t?:^ w c^ic^i&c^s f^c^ 

5TO «i1C?F, TO 'SC^ * 

^t^rfl ^sin^twi I »ii^’*t'« cr'# 'sict^ to 

TO I ^?r ’jptr?? fi8?jt-«(^ 's^ar ^1'^ TOc^ 

^Tc? I 'f^i? 

^t«i 'sitf^k TO *, ’®i«fl^ ^’jci cn ^]g, 

CTO—^'®Ttf®r? ^t»r, sitiJC^ST «l^f® ^^F—C^T 

^ TO I 'm^tCH? f^TO WC51 ^tw »It?l1 

^TO ^c?r I 1 

TOt^ ^1 ^v«i^ TO?[ 5C1I ^TO1C^ 

<£r»llfl^ C5ll I TfFCST (2J5'9 C»(T5?1 I 

v£iv a^ CTO «isr C^t^ TO yc^ 'il^ 'M^ 'Sft’ltC?? ^tcsi 

c^'hi w '©^p I 

i I (t*r) «t^j«p®tn m TO'Q >lt5TO ^=f t?3l «RlPr I 

^TtTOii ilt^^ticw CTO ^mz^ ’TOi «rlrf 

c>ir, ^?i yEi^i^ «2r<{t5? TO ^C65 TO f%i^ c»T <sr^*i 

^tinTO’a mlilrcirsi c^k^f i TO^«i«Tii 5rr^cltr«sic=? s^'ftcStfe 
^TO ’rtft*u TO ^ftc»(? fk^]^ \ «rf%^'hi f^TO 
^ t te iic yH '«TOcaR ^ TO sit^rsv '>^^it^ I 5«i%r§¥ ^1^ 

ffh TO?r TOJC«» sft^f« sftlSl^ '^iiTfinsTO ^rtt&c® csiw ^t»r» «fl?i 
^fltor srrsil TOti !itTOf^¥ arc^^ TO %»r ^iTOw >« 

0WB TO I «ltTO 01^ TOt%t?r sitTO’tl «tld|C^ iTOf^ 

TO^1» < TO jsr^i ¥t« I TO cf^ c-»ftf-*TO 

^ ^ Slttrsf^ «3ltl^ 'Ol <|l5fl.TO HtC«F I ' ' 



{^) Him «rr®tiR ^ 

’fl^«» ^ ?C»ft—Radio Detection and Ranging 

»rr^tc^ C^-m W?l 'e f^<f5 I 

TO ^t5t«r 'sftesit ^1 

w svw c4t?«i m\ ^vi i »iT^»it^i:^?[ c^tH 

m f^c?r «rtc*r ‘ii^* c^tc^ <^cf, ciW' 

cw cfifi® enm-mwe c^fsi «rf5?P^« .^?3r 

'8it?:?r '« TO m mn a^stwr. 

^t«F I <4c<«fc^^ »if^ m 3i«j (c^5f5i—f^5rl?r, 

) ^5% C^U f?C^ ^C5|—t^iTff m f%g Ms ^t?l I 

I ( ^) «PC?J CTO %-f^ c»ftc^w ^\^ ^ cTO 

»rsic^?f m-\ ^ra i ca^t^ f^€t« fawT^a 

f§c«isi I 

;t I (H) fffc^tTOa ^tRc?^ ca®t?i ^zm^ '« i 

caTO '«Ttfa*!FTcaa ^zh ’®f^fV^ 'siti^sfcna tiic^atca ^caci t 

“tapwa fa^iTs? ’atfa? ai «ttfaf—^15 

'®tta? ca®Tc?a aai f?c«^ 5ca Hzw hz^ ^ca cnmTO 

^csif HC^ ^zw ^t^TO 

ca^rcaa after a^ca i u^caatca 

'^®i, m ^tstmtsfca^a ^tcat^^i ?5 'll i TOTO 

faTO«fitti5'e ca^ta a>itc=tt ^caci i nmz^^ fasiti? aal ’tc? fewi 
f^raarf?® ca®fca i ^a* ^ c^tm«f% af*i i ^iit®t ^?[»t?ta f^aratifn 
nmzm wtaT«f, ^cataft^tef « 2 fff® mn mi^ ^tca i catal 
ca^iaia ^faata wear ca^tcaa ^af® ^zm ca, fhfni *n?a: caatwtit ai 
^t*w« alt catw ai cm, cTOta wtaarai, caig ai a® atarr 
wtea, TOfiraa catarw faatcaa ca^tca wt aaincf i caTO 

wanfiraH i wtatw ^Ucat^ aata «ttca^ ca®tcaa atafea; ®tcw 
'TOwaiarai 

’im^ cwwi. tw* «*t«R «w »itsc^t ^it|fi 
5»tW* CWtWf W<t* ▼111 PK® •ItCW I *l>!t?lR’f fisdSt W^KH 1^: 



cm f^srr5r-^w?( ^tcf 

5tnv ^wr *itc?i ^ I ^5 cw c^^tcAU »rrtrtw 

c^ c#w f!T«r wtsrfcsil i irf»r^ f^>Tt5?0c^ 

ftftw fsirs I i?f»!r^?r Jftft^ir ?t?i 

cf^if >!t5icaj jRtfsrcv «it5fi «r«^*tc‘>r'e ca^a srrf^®wa 

«Jat5r »r?nii ®»r^«rfaTlt c*ia «rf^a*f9|« «a ^ 

♦rtcawa a^tc^'e c?r5m «(^fi!5t4 i ^ft®l 
«r^ »i®cf ’tca^ita c?®ta i 

ft»r® ^ 


cm^-yffmw 


ftwt^r ^i^im 

<rtv5i «ii(jtn^ «ft5t< ^ ^iri-t 

fscjf^l C“f? fltftfrs ®tft< «f*l<taft«f^^ 
nswtf ’fs!? f f?n(tc(i*i i 



*ita 

na’fll c«f»ita ^tf^ra- 
W^a 'Sftw awtw i| 
^ lltar) 

^tftf f^-m 5rl^ aantf»^ ^tst< 


'fla'N *it®U 5iTa «<'Stfa^ i f«f«» 
f«i^1-*(t«ta csfil X^U*ra «W»\^ 

n?l1 fv\ ^c^tmaita i 

' 81 ‘jjh^ «iti>tc<a 'wcaa f-i^ta ^aint^ 
a'S’icaa fwt»{ft '©a'aatncaa ntint»ita i 
nti-it»ita cia s^faai 

ipfi^t^ta ^c«^f3fca^ 

*fat«fTa I c»!^t»i 

^wa atcaif 

^^faata aa(a ’Tt^ ^rtatc^a 

«haia 9fa?ta fif'sta fawta ¥ca i aiaitn? 
^tita sfaai, atn-B^iisf mn^ 
f^«itac5r na pasi 

«iaw ijfaata a®a «rNc4a 4i«1ca 
«if?ai 'eri i 

irtw c«Rtia»i ajjtprafl taftiS- 
air® w fa«rcn <af. «. niHta 
aa «jia^ naM 'e a^araaf^ti 
'6 «fiaat«r»r1a »it« aFtia ( 






>•»>• «»w f%f*r 

(aitsf5» cn^a^-if?r c?, 

*r«, ^) 3T^"^c'f «rfi>isf I ^Wctrf 

-sraN'e «wjtnv PfSFtfl «rf% 

^?r ^taf I 

Tfc*! c«rf*rc®fifi 
car%^ ff^f 'afii «ififfta 
m ^a’r-f’r. *n?i«Ffa ^ catnr 

*i?¥ »it« I 

c«fPrt®^ ■fwcBf f^fiT <«ftFt^ 
ear, ^tetf ®^a cvr«ar*Jt«r *ifir«F, 
®#a f5i. ®f?rfe. I. f^. 

^ta. 4f?5 

45?^ ft’Ftw’ti® ^asf 4faata 

Vi I c®<ai5 ni*r?r 

«far f^i C3!^ n? 

‘Sf^jWsi^mi >Ttc?ia *{tPT 

f®f*r ♦rwt<fi9ta nff»i® fanl^ 
f?»itca fsfiv v ‘aa^ ^>^8 >[t»i n^i 

^te'K wn^istara ^ratcaa^ fa’it^ 
'^tf^lljt^ ftntra ftaf ®taiT I 

»itwa sii%8a j»8 ^[tw? 
'ar4»i * 1 ^ c«rf^t®f»j f®f*r nrhf 
f^®ta c»i’^ata-c®a3reSI^ ft*rlta 
v;>i« jrf»t 

>ftt»ia 4a*( «t«f *r^ar f®^ ®fSjatt®ta 
f»ri5 fj«icafa cii^stata %»ia i 

>j>v«i artw «r8ta ^®t®t fatfa®t»!i:a 
^ ^ma iwtntajtir ftwtia cnt^- 
3rr»r tt^asia^T i 

>5»>® ¥f^i^J®t t^<^®t»ina 


^wfsr at^cw *r?Mfa®ta c»pf5tata 
Vfi «iajt*fv 

>Tt»t n^w ftf®a falfa®t»icaa^taj®jK 
« •fJta'ar fifwai *}ar<fa®ta 
c»i?fefifta atfVata ajaa «> »it»i *ia® 
f®f^ arfiia?t®l faKfa^fi^caa cntfe-aitfca^ 
fa®tina c^rcai^t^ i 

iS8o-8» sTfr f®f^ =ft»i’at®1 fat- 
fa®f»iraa c®^^® %nai 

naca f®ft ^fsfa't®! ^afa®t»ia, cnt^- 
•srt^ca^ f^r^r «r^f®a faaa»i^F 

®Tra® affat®ai ^rff^rta atffata 

»Raf®fa »8>-ft« cntl-afta^a^ 

'®j'h8 fawta fa®tcaa c^rcsF^a^j 
atfii'?«ta <afF‘r ®ia=r i ^9«» ntcn «rajtn¥ 
«it5t^ ^f^art®1 faafa®t^a ^^i® 

W ’F^as? I 

«{ait*faF 'ataa^l^ 

f-f’Fi nfaa?’ ®taa i f®fsi atacaf^a 
attt®a^, Ifaata fa'f^vita catatHS, 
^Jtcatfacaaa, «fa ca^a ®w«f 
'Bijt'a ^^®taP!{B aac^a t5sta^'«nttatfara- 
aa, aflpta fawta nfaaa «rf®ittaa 
«it^aa aa® fiiraa i f®f^ fa«ta 

afaacaa >F<afaa «c^tataja*'6 ficaa i f®f5r 
at# ^atliB^aiaa a®Hf® %aa i 
ata a#® f®ra ®ta®t®i ®c<ftaataa ^rt^atat 
aa« %aai <a®ar®1® 
f®fa If^ata ^tcatfantaa «?a fa atcw, 
^a #t^al <a^c®a^ta catat^iS, ?5^f® f^a-taa 
'<#5. t la (®a ata'a). c®aa ®[jtfti®fa, 
ca^Ja ®raw ®cafafni^ I5a» 'ataata 
^»l8laa <r^f® faa't «tl^fet:aa aft® 

lapfttaai 



srnft-rBcafw 

^ig ^-f 

^^fvh5 c>iff««^ «ng[«f af?r<!,^c^ef7 f^®r^?r«fi 

I ’sit5f« c>itf%:ii& Bfn^-f&tara <sf^ti?si^ csrt^tiife 

«r<fjtn^' «. iHH, f»T5[jfsrif ^-fiji '6f^r^« <at 



<ii*T. liiJT. ’«rf3r. f^OTfsr ^Jt^ytcsln? ’t?? c«{:^ jc^ta fatfastsiaa 
^f^wtaarta »a. <4ia. f’fS’rf^jf ip*r 'stata 

’»JtBt<f a^a tsa^ta^ a?? fa®taaf%caa 

f^ta^a «t: f®. m. a^a^ ^nata fiftffa i 

attf^as^la acai «rajHaF Pfsjrfaa's 
acaUa i ' ' 

^1: a?a ^s'K aF’l^-rew^drffai^ 
aa’f'T^tw wjtn¥ ar»ia; 

«ta^i Itwt^ af^TfHswa ^ar-«T«ft^ 
'sraatcaa faata carTfaicafe fa®t^ai mjM 


v3.i:>a !(t«aa a^ fassfa aPawa ' s^j-sa 
4f«if1 faaw faafa af^caa ®l* 

cacaarcata« a^a ara ^18 «fts{fetfa«F- 
^tra <ai<fa a^raa i 

c»rtf«rafe faarfa ^;f¥tc®fa a'® atta 
<a ‘fsata® l^fawra’ «5rfat^rt firft'a afa?:?a, 




I (£(^ ftcsfil fowl’ll' *lt?*lt*ff<^ f^f¥ilt*l5 


ff5 ^*1 cnRST ^tFt< ®F’f?t«t5arl 

'St« «!tr^f« *fi«f '»rt'sr <7[tf®i:!i^ 

5ptW I ^Jt^t- 

c*rti*rt?, « cn%^ 

«f?5 

«»fB C5Ttf«W^ 

I Ts^it?'® >31^- 

‘flfH^l I 'srtf^^l '9 »iitf§=r *sffc*if5i¥t5 

C5f «r?H ^1 

■2ff%^ m'\^j r 

ip'*t^t^'hr 'SF’t’f^i^cara ?f55[t=T^ 

W ®t: 

^5( ‘<<1 <3}?N^ 

f^wtw? nc«r «■ c»rt%?i^ 

’»rtij'« m 

I 'sjtfir 'siHi i^jf^-nBiarg 

'«il? 'fl’fiS 

*11^1 

‘«^ ’tmit? «it?'«. 4f»fa 

to 1’ 

«ts «i-t^t?5t»i 

wn'Plw ^ <£f^tsr 

f<fn^ '9 

*tt?wt«f% tor 

^tor c<trv ^5tf?i^' <«? 

’T^TO ®5iH-*c5(t*rtf^nc5i« ^ 'to’%f« 


'§!i«fl?^ !ft*i fSf^fS^n *fto? c«rrf 

iiI?F ^t^'Q *f'35 

Ufai ®9lt?t I 

'8rTt^tC®f^5 ®t: ’9CTI? ’IW. 

<SfTrsi 

*tt?ii’r 

=111 

'«ft3F^i“f?tr«! ^m- 
*^C9|?I C’f^si 

I 

?(t5i^^?r >T»i '®rttJT''fHi??i nftsit*r c*fr*f 
istc5?-^'9 ^flsitn m] w 

'<^51^, «Jtf*i *ito« 

fjir? ^ i 

C5rti^rf»i?csi5 iz>[ 
fin i 

vftr’F, c*}^i 'sitsf ’!^T I 
f^tf ’tc’^^‘11 
51^15f (:*[«it*i, ’ll 

nt3*ii*ff^’F r^r^^'f-f’f^ c?t? *rt?in ^ri I 

fnj\i§5^ «ft^ ^z^ I 

'stirft^ f^^*r ®8^ 

vs^ll ^tS^'NtC'T f^atsf 

4 8^11 <Bito'^r’?3 ^t?t«r5j ^irf 1 
SFW 4«(t«’li1' «tt^'l 

' ^ >r3t*rf«if 

' ^tfl, I ' '■':;';' 



till '8 fWmi 


sMsfh 

'4>T. 1%. Cit®. 


CWttftS 

cnt:«<sjN— 
wrti—3i«i^tl8 
c«r»n— 


I’/v, twRitsT «t®, 


«I c??ar® FtltnNini 

®rrf^ 

fFflfsif^, 


<v I Art 

NB/T-99 
Unit-A 

New Traffic Settlement 
P. O. Kharagpur 
Midnapur 

11 ^rWJt*rt«f7tf 

« '6 1, C5r®t«ft cut®, 


11 


c?t®, 

?rt^ 


VI 

|5i#i5^fe ^ ciit^ f¥f®ii ^rt'® 
^c»f¥tf5i% fiw. 


»r*tt«r#—SitUWtilWSf 

lofwaw eifiw ort* lfc» ewift® 4«t «®C4W 

'^1^ c»n, !i^ «nrt>f^ 










t8t» « 






’frt’T ^«^*n ^ 5t*f-*ffvt^ *fffl*r® ^ii fi i 

c’lt’TTw «f5ir ilfi «i5*f? 5tc*r ^sr wTci, 

ntif I '»rt’sr«f fH §«.*!« ’ttfsv 451 ^ ^rcv »r<|v 

^ • (:w*»tr9^9 ispf 

«it<a^t3 *ft^ fir^rrJT <»ffir«r<® 1 ?jHt^^i 

^rt^tcif <2f’^FH ’ttff, c>T^ cT'^rtis?! c*fc^ *ftcs— 


(^) 5?feiti?[s ^r^5I ®Ftfl*l (Oxidation^ fl^ll 

. .. .. . -' 

C *fwK ] ( - ) 



(«) srWstap r (8) 

-r I ^<3T-»ff^ 5tr*r 

C8RtOliJ« « 1 -- 


(^) 

—> 

( ) 

>rtirrt^T 

m 

««.*m ^?[i f CT1 
I 

' i^) 

^tt**nf *1^ 

■ () 


«ft5j5 mK ^t? 

•rw wi *ir8j5 

f®5fj8 *1^1? (’«r'lt«s « stj’ •f^tt^r) »ff^?i 

'■insf Vi I n^tr? v, 

V nftcv fe««nir ^tc'>i« ?[t**i53F 

*tfrn c«Rtw%iw ^t8i- 

f^m ^THprap? ’ife' 

nffl'T® V ’ll I c?<ri cnci, 

<iivrj^ *tfe« «in5s vi^ 0H*f 
35fnt^ s^c<ri^fl c«ft^ 

«ti»nii ^rsfr ^1 ^ts'e ucn sita? 

♦tt«i ntii ^«.nm 

cvm '«« «t»r •f^ 


«r?f 'eii—’if? *1 w? f®=tl8 •rfti 
^Pr to c^!f 8it9it^ ^nftnfa 

vi ^st^w *rto 
^*f59 *n I 8it>it4^-c?tw 

V I 5n:*fT^ti csit)» 

Mto 1* ?1 '•TttSi 

toc^ *jf«*i« VI to f^'stn '®i w 
V ? c^ f¥vfw 

^t«f V, 'SI «ft5»1 I C«FSt si1, 
«to-C¥tCW SIWT’S «t»Itttf3f? -Htov 
»i?it*!fii nf5*r^?si ffi iSft^vi- 

Wf «%^-CVrwW 

«itc8it5Ri f SI st¥ I 

^%s-c^tCT ^«.»rto 

wJsst <tf^«..c^ii <iivrr8 

ft:—<«^|? sto* 



] f ciriT c»w ^ 


^itPr® ^t*{l 

?il5 *rhs ^ (fs > 'qjtPrc®^ *rt«rT c^rcsf 

?pt m] ?f I vii?itii 

*f^5 ^ir ^c?*r ^18 ffc^ 

fTC»i *i<fT f?w 

fjC9 ft<a ) I 

1^f ^ 

▼rti ^*n f'Q «Tjtf5|i® 

<nf, w §®5 jfm 


4^ S'®? wim •?t<c?*r c^ff ^ fk»i 
'5tr5?r *r«fr ffn ?^r?f c^rc^ fra 
IcsifsftCf j ^tcw w 

?a 5*8 s 3TCf 'afJtPir®? 
f^f^si 5»!t® ftrf, 

5»!C® Sftt?F I 

c?fi cn»i, 'srNf*i» '^ffvcftw 
f^f^fi cfcf 3rflt»rffl ^«»*nr f?, 



^^^ fsai—«rr«ff^f 

'S’Ntfl fo, f®, «iJtf5T®, 


wtff ^ ’ll ftfif nf^s swj fm 

«(TtPr® cfcf 'flC’T cfc® sri I fttsf^ 'sf^vcftw ^fm 

wafe? ^ni ntf '»l<t^ f®t?i ff f? i 8# gtl 

^inv ^c»if5wf *ff?*it‘i ® 5t*f cn*! <4ftat%i ft i 

C^ Vi I ®f?Cf ’St’lti f® lil^ft cItMSF C^»l ^1 

c«¥ c*ii, cftrw ffi nv i cft^ 

®ftft fr® nfNft ® c^i«f z^izm 

Btn®t«t1ff W’Ft f^ 01 «ll «r0ft OTS-'^TtPl® C*T»!; m 00 
fift f® ®tff ®ftft f® »ft»i^lff f cm m ^tf 

cmrs 501 "St® fttf, *rt# 0 3?t>itt 






ww *it«l c*r^ wzw ««tc^ ^»ji ; 
cftc^ nisr ^tcsi i «iil 
^ 'fl’ffS 'S'Nts fwc5 

c^ ^’il 

<rtrf I f< 5 T«^i«F ^C9ii *it«(fCT 
tuStH® ^tCSF SIWCSJI I C^t? c«rc^ 'fll 

«P5»I 5 IS •ft^l wm 

C*l®“»rf*lt^ (PbSO*) I IIICSF ^C«I 

c®tn? ^1 I c»«t’F*i 

siw 

ntitw ®f^vw'«s §l5<i >rtflF 
Hf%i?ifcn 

c^ttJi »rfi»® ?'?i ^C9it 5t# 

n<«5?t3 BtaJ ^c?r ^'V’r 

«P3i c^t® *ittfl I 

<4<rtW'e cf<ti ^rtcf^ W’p c=ftc^ 
fltJTrtfsr® -tf®s?ifrn c^ ?it«ri ^?r, 

’nit'rft^ «^W*f c¥a«. nt®ii 

sitwtcsf 'sN ^ w c^tsr 'ifv?! »nij 
f^CT «it’v«t’Pt*r 5F9C® I sftcapi 
4i«iFcai *if®?r ^*f5ii ^ ^ f 
®w cwti 4^15 c»i®-^jtf5r® ^iw 

•f^ni ^Ttf^w 

■tl^ ^tw ^rrtJtfri *i:<ij ntitis^t ^5, 
®tw «rr« ■>« ®w 'sjt^ta 

fiprtt’i vn c<iiv c*F?< nt'^fli <rtf f 

\ 

n% I jflc® 5?w nfv 


i «?W 5®11 f^®t« 

f W»l CT®! 'SI^Tr 

f¥ ? 

®%vc¥tc^ »nit^fif 

f^5Tv*f^® nf«*f® ’F?ri ?5 ’lOT ®tt® 
•f^a '■f*(w I cjfW'Q I 

C»lt»l?l ^f^«n f¥ ? ^»ii 

—3!t<fta*i ®f^«s-c^tc5r, c^r^rtrsf ®t«ii, ^'bi, 
sfrni «fff^ ^j5Trt?r 5vfli fi 

St’TtTff^’F <4^ ’I'ft® 

-C’T^tlJf ai W4*t-C¥tCJl 
>f^ aif»jt^t n^K, c^»f3r~?[tlc5tcw^ ni'N, 
sicsifitl®, ^t^c®t¥'K*r 
«lW9 ^1^*r *S|t9jt^ 

cFlt« ) «tff® c^r® *rfw I 

'Bt?[w ^9it^*csFtn« <rt®^ ^s1%v^-- 

srt*(t?‘f®: fiic^ws f® ®^1 Vi, 

f<F® C3^®f»!5 CttsT m 5^11 ‘US 

^sntfts?w ^ji 5t»r ntf 1 ^f^® mf® 

*1^ »i^} ®t« 

®rcn?r -fR?r® wlm^a ’jflci 
®ic® cnr*i"tf^ 

c^int *rc? (®f?v 
c^tt’i cnifc^r «r*rR ’R, c^nffc^f® 
»rt^ <ft^ ¥c»i 

^n c^ I ®lx<5r^ m\ 

®cii ®f9«>~c®tR9 ®ftw 

®flc® nNw i5ff® 

:?rRi R >^A^ ^ ^w 

n^^ci 5t^ I 

®ttt?t® «rtsirt 





^ f^<« m ^19, «st»it3?t* 

c^tn ^ f9 5111 91 

tfiiwi >rtfrnr cw^rtwi^r 9^sr f9^T«» 

^11 ^99 >t9 95 

cwt«t:»n n^r 5^9 cnt»i 5 [twa ’?ll ^u, 
a?r»it4^-cvti9 C5T 9?F9 C9ft9 n^r <9tr^ 911 
^tft^ «5t«lt9>C9ftC99 991X99^^1 ^ 5[r9((1 
9C»n C9, <iJ9 ®5t»!t5?t C“t9 9e9l sit*? 5{^ 

»r^wW ^tcorc^f r^%]^ nt«9i 

9t9 I 5t^ ^9919 WZ^ C9*(=T 

W *ltC’f <99^ 9ttC9 C9C^ f95I^C^ C^tC99 
JtWCUffti:® ?f, 3^Nt^-C9rtr9 CW f^|9 
T99ft9 C5ft, «19E^ 'SI *r9«99f 9Ttfet9^9 
W 9t9«. f95I«» 5T999t9: ’^9C« ntt9 I 
^?9 C9t^9 ?ftft ’T9»9^ 

911^1^9 ®^r«ltft-Cftr99 9r99t9 
W I asit»!t^-t^t9 ?Fr»iapW 9H^1 <99^ 
C5t)? 5nr 9t^9, Fs^rsr c9 ftc^f 95®af 
9l[Sf^C9to 9t«9l9U9l ^fI'R>Cft?99 
«9V^ 9^ 9J99t9 ?C9 f95J«,-"rf^ 9t9l 
9t9t9^9 9^r9t?5r 5t»lt9t9 a?CF I iC^9 
*99^ 5 * 1 ^ *9^ ^tCW «^>Sf*r9 ^C9£f, 

«Jt£9f99n «ir»1t^-C¥t9i:«F 99t9't’19tW 9J9- 
irrc99 C5lt9 f9^, ^C9t9rt^m 

9t»lt9t9 ^«>’rft*Tt£9 ^r«lt^-C^t9C¥ 

9J9ft9 V9C'® ’fCSfel ^f9?t9 ftH- 

«r9t^ cvi 9^t*lt^'C^t9lV '^tt9l #9^ « 

9f£9 C«t»l9t9 5ftC9f ftC«9C99 

f9C9tr»^ ¥£9£1| I 

5rt5lt^-C9|ttCT? ^95t9^ ? 

^>r*> Sflx*! ’gjgn ^99ltf^^ ^Vi ^t^Z^ 

wff (Carbon cell) ^’5fl 

’nipitfpr I <?r^, »rt9t8«i ^^'®rjn f9fi^ 
9^1 I cf ^ '9|8£f^ 9«t9it^-C¥t£99 


«rt9j^¥ n9 9£»l 9£5f ¥£95ri fff flS-t 
« ^9®Tf99f ’rt9 fe|f^9t9 CifltW* 
«?W9Vc9'tC99 9F9^ f?9tC9 »r*n ¥91 
^9 1 itvsfe JItCq r^fJI ^9*18 mt»r-C»iai 
Uf9 9lX« ^t^C®t£afSF « ¥f%“ 

C^£99 f9»l£^9 ¥£»! f95J«s §^*(f f!jafV\ I 
<9^15 *ftC® 9t91 5Tt9ir*Flf9f ¥JtPrC<S9 

9C9I SJtlB!{f£99 ♦ra’Ml C9C¥ f«F| 

fC9 '»It^f^¥'8t£9 ^r9C9 C9C9 ^tC99 ®l^9n 
^Z^ ‘99'fS l)t*ft9 ^t9 f^£9 ¥£9 >3^ ’ 

^9 ‘9sf 159 9tlr5tC¥9 

»99^ ¥’tc99 mt>ft9 «rf%WC9r9 

f«f9 C'r^ltsiJr C9, »r^C9t’f*¥tC99 991 f9C9 

^CSfl ¥t9«l *T^£9N“ 

^t£99 9f¥9t£9 < 9^81 ?1lt»I®tC5ltftfef9 

95 9J5* ¥£9 C991 C9»f C9. ^t9 #1^ <9^^f 
ffC’F ^ 9tC9f ( 951^ fgas 3'l9J ) I 

C«irf£^9 <9^ 9C9991 ¥19 C9^ ?? ¥«J}n9 
99 ^ I ^19*19 99 999 *{£9 9t9l C9C-r9 
^9®Slf99S£99 fH ¥t9f9 <9r?C^ ¥t99! 

9£9 I C-srtC'59 '99f“r« 999 *f£9, 5r®9^: 
iSob- 9[t»l 91*11? ■•ftSl' ^915lf5r¥ '9¥. }5. 

!9l9|l9>C9sl9£9 9l9r9 m C?9l9 ’VttW 
?c 99 I ijisvab- c9C9 

#19 C^^Z'^ C^f? l¥9 ‘99?»1 '9^9t9 

»1^9 99:9^191*1 =?£99 I «rt9 91191 99£99 
¥arl9 C5^l9 ’119991 ^l¥»!T ’It^ ¥£9 

>99\ bSO JitW "^191 ’T^«199 ¥999W #tC?9 
^<5f9 *9918 ¥r®lt9Vc¥n99 ( ^P\Z^ C*!i8 ft*! 
<9918 9|r»tt^-C9F t9 911^191- ) ¥t^¥9¥l n9^¥1 
¥£9 C?9t9l ^9^ £919189 Hfe* #^nt?£99 
¥9^1 ft*! *fl5 f¥£»!t«9ft <99* <9£¥ 98 
C¥t£^9 f99T«.“m ^<^*19 tnft*!! C9¥9. 
cmc»l9 £9, >9^ C¥l9 C9£¥ •tft* ft£9 9t*!<l¥ 
'«itwi-5ftl£><t9 «{W 9r9^¥; 









(Fork Lift Truck) 5t>itC=n I «S^ 

«rTtw4tnr 

fX^) I 

^3ftsr Ctrl's ®5W^-c^tW5 
^*r« ^taf ^!irfi «ftwfii<Fhr 

caRir?»j 


c¥tW5 ^ faRtt»W»i «rt*ifll 
cbIi I 

nt:i *r^v9i oi «t»f *tfetf5firt 
a'^'i ««« 

'St^f *1%:? (Porous nickel) 

biifs ^18 nt®c^ ♦Ri’ns 



fs® t c<artc®9 ^fifr-csr*! i 

»if%c«rsr nrm, W»r,'®—njmwtwtfiifeta, 

8—«in^®, tt—sTTiie^t*! *ft®, 

♦fR 1—1 

J cr^ ?if5 «<# ®t*rt?r ®lir f?if ^ ?ci c«r«?i 
^9i9 cnn ^rt® - i <ii^t?r ?« ^t^tsttafsi 

f^t*i (), (wftc^s^ ), *itc#i Tfitn «r® nrtn 

(a^^)«r?r®J ’rtfijf’f-'C® ® ?)9nr®t® ^at«i ntitt^i 

CiRtR*! ll»Ff(8 ® ^C® SfRWI C^, »fTt>T # fkW fsfW ntt® 

vrw I «r'«:*l (Adsorption) l nt® 

f%faptw *S^c«m ®trflf fr«i tv tm»i «af ffc® 

nU ® ®tcir? citft® nm nt® cart® ®rnft® 
TO®t9 f®i I 3r^M «rm ®?it® «rt®tf, 

amt® ®t® c^®w« fn® ®ar*f^ ^ 



*fW c^i^ c^m bfif ^^^ f^, 

^f%t«pwifr Tt'8fl fvcf wtcv'6 (^5tcv nrtPT *ffi*i« ¥Cf ) 

«ftfn I «it tfffSwi 5»rr^ B»t»it^?|[t*f wi^tf 

>T^rTt?f 'sftw ^<(T f3r^v«r^t?[ i 

^'«fi j aRW 
(H+) « ^tfjT (o-*) 

C’l^ftW W*T fe«.*fir 1 ^9\x;if ¥fl1 ftfCf, 

af^*i te^i c^\»rcai ^it^r ^*r?r f*{#? car*fr- 

^t»jtTn cum ?ftT I fSr^m ^1 ntf I fiFf 3ftirnj.r^; 



«5?^ fta I ^t»it^}--c^t3r ( 

>—ftfi « 5r%f^ 

«—C9\c*fJ1f ftHI 

<it*, 8—fltjt>i®twtf*ii?ta, «~c*itsf *JNtT5>i f?1, m 
ntcs 5J1, f#l C^c^i *ftc?l I 


WKi fetwnWi c^, 8^t»it^-c^t« f?rf»i 
wf*i ^1 ^9, c»T«f^?r cvfsf m ^ 
=^1, ^11 WfJjiT Slew aRT'Rl ^1 ’ITtC>l5 C^Tt^T 
wr*rtfPw f» jfi I 

^ift ««| cftw ft^c^tcsfsr 
W>ltl fiFf ft^c^ftsrwf Tflf 
cW> ¥f *iii ft^-^rsrmtl^s» »r( 
frtiftft^ nft^ w^ <4n^ •rftn^r-' 


'«!<K ^t?r '«t*f ’f's 'sti’s ^H?5!5 ’frtt’Tf 
’^l f¥, fsi'^il m I 

f®sr cat^ff c»r<ri ’fti ? 

(>) fj|ir®tn « fsiitstn cwm, i\) 

>8 ^5H Cf t^, («) ^wsh cf \ 

^»ii ntc?: 

(>) !^i?«t*r'ef8if5tncvtf j 






'«i^ caf%5 c^tf 
«f«tK I eve'll 

«’TTt’f ^W5 I ^«ttaFCT 

»Tt»ftfl*l « ^•“c’T. '*•* ^• 

'st^r ^TiTm siwj ^tw f *r^i- 

C¥tW (Electrolyte) ’iRrn 

( f^ai (Electrode) 


c*jt*f >(Wc5ii n«ri 'itt^ ^ti *ic«ij ^*1 

c«rc« 5J1. *rtn i 

(^) nifj^ ;st*f's stt^nr c^ 5 

ftftf 0^ ‘ 

'»t*f ^••* 

«ff^ »•• WEV «•• •ft^'® 1 

^TtESftwt^E®^ anrt («^%) i 

^ pitf*l C*(l^ 

«lf^tlf (Sintering) ^®^f >/i«* IPl* 
’ffsfS 



?fs ^^t3Pi*i c?iW ^8 ’titn «it*r 

St?1 (Im- (<fl¥*lt^aR fC>l1 ««¥ ftVt* 

pregnated) »lfW^ '<^«rt* (Acti- Vtrn« ‘<I¥«tn, ^•■'® ft- ft- )• 

vated carbon) ^ ftlk (^ft ^vft(Wf-im®) 

«l-lf W, ’I’fT ftE^ ®li«ft? >lH i«» 

njfiE® nntntft <«« ®tCT« 

'<tc¥i 



^15 *fit»r Vi ( 8 * 1 ^ ftai 

) I 

(») ^ ^*nir c^t^r 
'<ntwvt»t <11^ c«%?f 

nw I m «i’fi8 tpRi fc»ii c«^«w 
C¥t^ I m ^t¥t^ W «4 *’-•> • •" C»T. I 
’R «it»rf^t ^1 »i<fT*i ^tc^f ^if^? 

^ti’TS ‘a^ 

’Til Thl I CTtCWI <?Tt%?t*l 


»i^cw *<i»ii w 

5rtc»! CaRtCW ^ 
m ^ ^ttna (%•••" m.) siW^-Cfti 

’fws?, ^U’« «rtf^ 

^rjt’I (Natural gas) 1 ‘«?l^*l 

«rf^l8c^trw c'st^ 

^'5I«>-«r^1I^ vinT (Current 

density) -aff^ ^«* 'satP’lfN I 

c'apsilursi ^JTt§ 

'sayjr «lx^9 



t^\ ftai I cFTfcas I 

>—C1lH*tJ2 wt«1 ^1*1^ 

uipnf JiJT’fjRf’!?! '®—(^%r^5T). 8— 

«it»it^ ’trt’T I 

'« ^lfartt*t ’tf^'® ( ^«»'’-8**‘’ ) 's?t»!t^-C^ ^r#5f. 

?i»ii cflk’tj?! c«ftc*r^ »nt’f ^i 

^ fiasu I «fTf’fit*! Vi I cwtm 

^16 ^f^vftns "^tisr ('*’1^ '*tf^ 

’fWf) fHw ^vi •ft'sai I 

'ifft iW («in *tt*f srtr®i c*f»i 

^ iii«ftii *?w cw’ «9*Fft f5i!t5tcni {<»•* (?r.) 

’iftr® "wt*! ^rii («*(^ ^ar arNi) i 

■ \ .^ ' ' ■'■ 'V , 



wtif« 




^?ii 1 «i| c¥tc^ «rtt ♦ 

ffwt'ent^ 1511 

i»j»« sittf? -BitcJiff^ts ft^»r 

f*»it^ c»i^ruT?i*l 8 «»jg 

ir^ <«^i§ ^65 ^tr^m (^.) 

^?5r, ^1 'Q’at^ ’ft'em 

^ts I fc^ii, 

uit^ 3Ht»rf4t %»fc^ ^^1 ?? ^if^i 

nt^cf '« 

sifs?tfftl® nJtl»r9 C^? *ft'«?1 ^tT, 

I <sl 

’Tst^rfir •r^Jitn 

5^8 ’srtr? 1 

iatjft ^Tt^»^a ^bT»f ^tc*lfa ^1 

( tar® ^-«r5l ^*ttl '« 

%»isf) ^ 

c^tc^a ajai^ta ’aai ^ I ‘a^ 

c^rt^ ftal si^ta^hatrsTa 

f«^raa wtf^ Ft^a^atai 

‘at ^l§a <aartai 'safsf 5it3[ bos •ft^'O saai 
•a«f^ 5r$i -(1 

»ft«rta«i c’ttrasf ajtttat c^:ar tat *rfi*f'r*i 

’Bftt f?*f *fi:a cnr® 

«rta Pfsf '«it3Ptc*{ antta^ 

•it’fc^l, ^tt?a ciit^ '6«f5r «fti «a^- 

t^t slBa 

ajfslSa ^15^^ ajtJT« ^ 

«a#l ci?ft 1 ‘a^fii cata? sffsftir a 

’trf^icJia'e ca^ m acisi 1 

^cataj^a 5ra|^ 
nt^h m ‘at ajttt^ ^1® cwt csi«iii 
^nft»f I 

«l?5 5!tcaia «?t5’lt ) 

r^srafST 


atutata aatwfa^l ca a«rtt«ttwi ^rtaaf 

^$fa arar?, '^tr® 

<aa^ siataff-rEta^taa >8 ftcaa 
^rcirtaf^ w nt^iaf#! »Taaatt^a vivs 
«itait^‘C¥tsaa ajtttft araata ¥ai aia 1 tfe 
4Ttt '^t« i?t|f% taata- 
3fjtft 5fta=f «rf^toa fe*fa ‘at arttt^^ 
^<$^8 ^a ^tai tf^wt ca 

arttt^t ^®fa ^acatia, ^ ^ ftc^it^att 
fa^I«^^«»*rf aw ‘aa^ a** «r^ta astiaw 
bi nTtsi^r m nt'«ai cnia 1 sfW (NASA 
National Aeronautics and Space 
Administration) arf^iftt’ra ^Ftf C*^C? 

‘at ajttra^^^ <ar«?*l ’Ftac^Jf I 

cat ( aritt <a® 

‘aata ^a^jt^pt) lasiiT ‘aa^lS ^®fa 

^ar®a, ati^ fttcstc^fwa aac^r 
sfJT’I (Natural gas) caa\ «ff%wcaa a?t»i 
^t^?i aja^ta afai ^rtfi c«t^ 

fa5i«<-®t:n «• • 'eatt fa^T«. $«.*(a ?a i tat 
c^tcaa ^ta la^ti hf-ffej fm >at cn, ‘aw 
>2trfr^’p njtwa •r^ac'^ c*fttt9f. cafcat^ 
«ff5itsi1 a^psi 

aja^Ta a^ai ata 1 

*?t>Tl“a ’iw ^*ta ‘aaf ^ata^ 

asitcafavta arf^lt^r 

>»«»< 5TtW‘aa'l5 aft»!t^*wttaa ai’^i^^qsfa 
¥iasr. cati ‘a^fe a^t^f^atca fra aca 
% fr wt'satt ^ifriffr (ft*r c®t^) 

frw ntacai ‘at^ arfrfr^ %t ® 
nifrj? ’tfaafr «r9i fa 1 cat cfttaa 
na c®waf ^afrb ‘atca, ‘ati fft^twa 
wi frs®tw (-8** c^Ti ) wit^at 
ftw f^f I' . 



cm m « 

I ^t«i >ilB fw 


>j>s»i i 

2Ptc9i ^t«»rrft-c^r^ 3!*^c# ^cwi 
•rt'ejf^^if nfl'f '«r^C9 
>»t9ffjrc^ C9f^rtc99! ^r9i^{S^ 

-4 

c^t"*tt^?r ifc9^-ii clears 

f^g 9?t9rg5? I 

^fui f^C>TC9 f^C?F«l-C9HnT9 ^Tm 

nt^ 9I95f?l ^19 cntnig'-if I >4'®^ 

9ifffsr «ft9 ^9 >rc«r c?9 ^9^ 

Sfftar «ilCf9 ^*19 C«f r^f f99f^1l1 ^\ I 

^4C?9 ^«f9 >• C?tC'%9 villsfB ^W^t-c=?t9 
9g9 9C9 iys(t»f® 9S9«IT9 ^9 'il99« tiI9f| 
9^jj ir^^t9 5rr«r ^c 9 5t«icg i 4tc9f 
SffC^ >4feR9if Sff?i1 ^1 9fytn 

n99atf C?9C9'9 sFal ■ST'ff® 3rtsit«tC9 4lC9f 
9jf®9T^ 9(91 ^C'^« 49 9iCsr I 

C^i:99 S(c*fl «lf® ?TlC5rC5f^ 

’rjt*r 9tt® »i999t^ 9*91 9r!r, c*t btcsi ^fai 
9*Jt«lPf9t*l 5(t99* 9tnT9f99if8 

9I9?[t9 I ^Jt«irn9t9 

afsi^r^l^M ^9W^ ®ti:9C9* ^f^c§rc<5fsr 

nitJf ?*9 I 9*tCSrt C^tC99 19^9 

9WI « '»i%c®f*f ’T'^nrc’f c9 

m ^9, ;ff9*i c^v^- ®tc^ f9cn9 c^\"rc^ 
«lt9lt?1 9*19 f^a '«lt9t9 

^t»if5i9t9 «rftst^t®9 %*f9 «rr9tn ^9i ^^91 
'4^ ®rf^i 5C911 

9t9?[Pr ’rc99‘n C9fcar9 J9®ftfif’9»f‘i ‘4«r9 
•fC99F«^ 9FC9 egt^ '«lt«9tC99 ®^r31t^t-C9?t9C’9 
^ nf9nC99 9C9J f^C*f9 C9‘1-ft»l >ltta 
‘49^ «ttf9 ^<glf®9F 3T^t?lf:n ^'S* 9FC9 
95tWC9f ftf®# 5Tn « f9f®9 "ff^9 f9gT«« 
csint ftmfar® ^tzv^\ '4®n9 
»i8 ^9ft9 c^nz^ *r9*nc99 U^iT^w 
n^'Natw ^pca s* ^nHata 
<49\’-n c®T^ etna 


C9*t9C9* (4®tC9 ¥C9 9'r9Hf®^»t 

(Module) ^®fg afcana i <499R 
4f®l9ic9p<it*rtntf^ JTt%9 iw 9*9n ®tnn 
^nn’5> ^se “f^9 'e ^55 stena ’ft^l 
9t91 '4| ajt^tal* cara* ^if® 

®rc9t®r^4® 5itai erna 'q 9t9i -ft^a 
'«it?9*i =¥91 ca:® ntc91 ^itn '4*!:a9 

^stR® =»8 c®t*^ erena > f^nt’eat^ 

-tf®* 4¥i6 9?teifilVc9tt9 

nitRna ‘ntc9i*T 'Sf9 f®9 9«r9l’^® 9^® 
«ltcg I 4^ C=¥t9!59 9T^C99 CB^tal 
49F^ cgi^aTc^i caf^iftca^caa 4® i 

im 

4^9t9 49?11 « entaa f9^T«>t 

«)f® =¥tn ^^9 9tnt9R=¥ 

C¥tt99 (Biochemical fuel cell) 91 9W*f 
^'SranUaa (Biocoll) ?C9n I 9^9t9 
W1, ne9^«i c?ir99 s’^r® 4 :to i 

<499*9 c=¥tc9 c®f9 c®r^9 aftf^Rai 

91 <49'Sft^C99 «f®tC9 ^T'S9f9 ^f9mC99 

*CT at^tafaa* Rtwai 

(Bacterial air oxidatiaii) C^*¥ lf%* 
f9?iTC® *tf9‘r® ^1 <4¥f9C9* C999 f9?T^ 

nt«9l 9t9, 'et^Rc® C®9f9 99»lt®Rl« *tf9f® 
9t9 I 9ipt9?r9l9 9f sita 99?ltt¥ *4®tt9 
nfif ® « «f|9 *tf99H f9gTC®9 iRl® 
?F91 C9C® *ltC9 i 'Blt9 nf?t^tC9 Cnt99 
«tf® >49^ f99l 99et9 f9gl<s 

^ra cat®® 5t»itc9i 9i 
^91 C9C® *ttC9 ! 

sitam^ia 9f»i *• 

<4® ff«v ¥ftt9f9ft9 «rl®itaf ?|^f® 

9^9 9ft99, Safa ^t»ft9\-c9fta ^atfi 



>iw iitif« 


w I <*11 cftwa ft»?i 

>rfatfll sftac^wa «r»i i sitac^i^ia m f^l^. 
aftrs^t ^ta awj c^ta c^ta *i^ai 3?^)'^® 

^a^ta aic’F I at«tt»fa ^farcwraa sit^ttaT 
n#ai afa‘rcaf ^ftfa® ^at»i 
^flf^ ^Ttl^® aa « afrtafa^ 

ife lt?l *ftai 4tatcJ(tam a^afa^ta 

{Aeromonas formican) ataa^ at^tC^T C'SC'f' 
ca^ptcs^i (flaf a’fa «r«tca jp^ 

fafani >raca^t ac^ i fac“ra«tca ^»fa 
srWtaf fa%at^«i atac^si 

wc»i ^faca fata ft?t-nt«ai afsitafa^f 

fa^i^icn ^t?aa ^ai ata i «fr« 
nrfe'8 afat^wa m cat^ 'flwtta ca fa^i^* 
ni eai ata, '®i fata <«a'^1 §Ttaf«la caf®'8c=a 
nvf-f a^i ata 61^ 

(ta^f^ar atfstaf a^tatta^ ^s^f^ta atai 
Hn I \P\f\ « 'B{f® aac-ta 


ca 'tt^t^ftaa 'afaata^taa 
^aai <flarafta ^ataataf w'satataa 
ittatarta »itnta i 

^a«ffHt?ai <iiaa«tttaa aa» apwaaa, 
at«i ait^—(flaa ff, ata ai attaa nt«ta 
an cat^ fa^r^ ^taataa caVaa ^«tataa 
cBita ftijs* I 

fa^r«> ^«>atacaa ca'tar aitat^-c^a ca 
<aaf ^rtfaata, ^tt^ c^ta atara 

ca^i «j|a «faaic^ ^taai aatasi caatai, 
aa ataat^a cat§f»i ai ^twtaa nfiiat^ 
^f?5t^-cartaa fa^Tvn^c^ aataii cja 
tiia^ 3ft ^ta? 5tatc^« aFfe^apta 
catcaa aja^ta at^ *flta i ^faaic® 
c^ttaa atajta 'Sff^ «PH aata caatta- 
caatta—(iiaa fV, ca c^ta aa^a <ittar 
'aat^tc^e fa^c^a «it^^ta dkt ca'sai 

a^a ^ta I 




atata i^^tast^ <a^aafa atnia aa ai 
'«?tJi I nttia ata f^f^at sft^facaafaa 

(Hevea Brasiliensis) I afaa, CSlf^a, 
cafatt^, caafarata attfi, at^ait^, at^i, 
catf^«, fa^fa « afwa wtat^ atattaa 
ata ^1 atata ntcia aaa a«^aa*^< 
^<(1 ^Its aa a^'Stf a^ai 
attv ^aa^ ^rta «* a«*aa aa>t a^ilata 
^\nm awta atta^ i atata ats alt^ 
aa a^«taa aif^ 'a:a¥^j ca^a atcaa 


aa a^-atcaa a^ i atataa^s oi^f^ 
^¥a ^aafaa lal aa a^<sta¥ai aa «aa^ 
^?Pr¥ <a¥fs ata alc« «rta ^ ^tfeir 

nfaata aa at'sai atai aa caf^pa 
?taa aas *aa^ ^att¥ atattaa 
¥at’®fa f^rf^F^ ^ratfa wtfail 

c¥?ta{ atata attaa aatf ^taaftps 
ajtt^ar ata i atatafa^ lajtt^ 

taiatv feat?ta«fa nnat ata— 









«k\»t—^«lr% 

W»I 

c«ttj5sr - yt — 

^PrctJftJT 3r^*N nfK- > «% 

-*'«% 

c^it^ 

'€^^ t X V*“‘8 dfJt*l I 

^irti^cu ’■rrl’PifS^ «ijtf^® ^i 
?sPi¥ f?c»i s-Nn?^ mifwH 

I cafitw 5t*f 

fr^l ^ ^1 

nl 5t?rn?i 

»i^nl caF*f at’its nt«fi ’?ti i 

»rt«»tc« « at^t? faaR ?a, ^t^eta 
(Smoked) atata i 
^far® flc9j atatraa 


#t5i ^ftia cWr®<rtf4Sf 
fac® aai ca'ratt® atatcaa ?< 
anata<sia^ atataia laittva (Mold) ^ 
ate® aafi ata i 

«rtaFf®a atatiaa 'a^faai aitw I 
ma«: afSrar^^a ^ «?jtPiw 

’lac®! aa i ^ai 

aiftreafST, 'ej^ta «ajftwtcaa wfar« w«F^ 
'«it!a‘t® aai ac^i feata 

aa •aa^ '«iaja?t^ a^ai *fj:^ I 

ataw atataca n®aai «-ir «t?f 9|a;caa 
>ffa^ fa-it^ai ^8*“ c’lt^ctsr® ®Nat®ta 
«-« aai aai -srf^atca 

a»ii aa ®t*iaitat^raf-fa I ^ai a®a^j 
«itafaa®tta ^tfaata acaa atata-antacaa 
araa ®®,lata j^tcfii ^ata 

aj»i atatcaa ai<ia faafiif^r® nfaa^a^ft 
afSai at:a— 


(Raw) atata »faia^^ (Vulcanized) atata 


(a) 

taf®ataf®i 

o* • 

'099 9 


(at%^ «rf® a<lff c®) 



(a) 

*icftaa 4fataa-f a®i 


if «a 

( V9) 

af»ic-(ta*i-fa®i 

call 

fa 

(a) 

cafica afa*ila®i 

;aa%a 

ff ffya%a 

;« ) 

^tittft®ta (Tackiness) 

%a can 

<acf attal atl 

(«») 

ajafttat*ftat% ®t*fat®ta ^Tlai 


-8* alt® if*c 


■^HsJNta «itfaf® ^nfa^*?? *taif®{5«ita 
ib-o> alt® >»«« 3it»f *i<« «fta >•• a«.5Ta 

I <al nai^a cata al»i—Iftt® w 

caS| »ittn ®t*f*itiit« i ®tai ft?i 
’tanraa ♦tflatl cai*^ alt»i afatcaa a< 
Ifa ft iiia^ §ata -rf®*, itfaa «r^r® 
ara fail ®ptfi afa i «fl| flaw wrftfm 
Vulcaniae fflata ^tl atattaa ^rfa® 


^ta® f ®fo^ atatafaa laai ftfar^ aai 
fa; ca^ia-ata^itatli-caatari-ataftffaj 
(MBT), stlff^tl*! ^atfafsa (DPG), 
cl|fflatla“atfl®ata*“®ilat*iftl® i 
l^ltaa a*Tl aa Accelerator I lata 

'^wwtf® fa aiata, fa ®t*rat«ti ® 
fa „w fiiatlai i«a if^ 

^ar® fa. i ®tf! ' 





(Activator) 

^tftrs sfsjf « ?rtN ?? ‘<’1^ 

^wt9 fentrrcsw »r^af ntca, 

c*flw ®^trf WWW cnw ?«— 

?f»11 ^9 Mastication Milling I 
C^l^CTi >-%% «lt»I^t^JI1, 

ortf^sT «ii, c*it^ f*intlin 9ilc9» ¥t«fis '«fi5T^ 

^*r '0 ^*1 

'esfsf «rcirtm*r?i 

ntifl ’ll I 

^1 |Ff Plasticizer I 

CSiT*? (Tear), (Abrasion) 

« *lf^ (Tensile strength) 

♦ft! I C*lt^ ’ftftS Pt^tJ 

I 'fl’vis «iJt*i^Jtc»r®?i ntfis 

«t1? 'fiSfsi ^tn «••• sfW 

x^ '9*1 fl^r 

*rrt ^t*r ?^c*n 

iJrtN »Tr^® 

*f«^i»«t»r nf«*it*i 


^tf^sr *nrt# ft-itlw 

^ I fwfsi’f «m9 

¥ftC9 %?tf »rf^9 C»!)?, 

«r?f9 «(t^« fij’iTlt® 

? 1^1X9? «<=?i6 4«ft51 CWt^ 
^Sl C^, *T«?l4t 

^tapt® ^1 'flt f*nii 3plt« 

»i*nr w 

C3i| 3T*if 'attwfs’Fl 9 '»iwl® cwcn ffflS 

IWU 5P® 4nt99lt9 I 

ffiJt ?iti{fu 

^ta'Q ^aia 

4r?i?ia 4«<s ff®a atatcaa 

•ii^pjS ^taatai ^tfn® t^atci— 

^fjta ^«snt?rwa ?ta fesr i 

ff®*! atatcaa wj 

4j»I-f^-'8(tif (SBR) ai 5J5l“<fl:^ (Buna-S) I 

f®si ®tn 9 

atata 4i® fa i 


CHa-CH-CH^CHg +CHa-CH 

I ' CjHs 

(ftSStst^!!) j (irtfiiH) 

t -{CHs-CH-CH-CH,) -(CHs-CH ) -T 

u J. 

((gif-ft.'^ta ) 


,int}tf»tatf ftc® nT«« ata %«fa ati ®tcna 4«tca r 4®:na ^ ^TtPrlfel^M 
nita; Iftif awt^fet^a ’tmf ai*m«fa®‘ anil f^c® fa^t®T^a 4®® ®at ff facataWiw-^ 









HCSCH+ 2 HC HO. 


v-*C 


t atm. 


CH2-CH0 

( I -- 

CHa CHo 

Lo-J 

I HsPO* 

CHj-CH-CH-CHa 

( ) 


' CH«—CSC-CH, 

I * I 

OH OH 


Ha/Ni 


} 

o»* atm. 


CHo-CHa-CHa-CH, 

I I 

OH OH 




FC>^ I ^ill *iZ9 cni?Np *f?t<|S 


CbH* + CgHB— 

54 c 

() 


CbRj-CHs-CHs 

I SiOa/TasOj 
(~H2) I «».»-*l**®C 
CaHs-CH-CH, 

() 


Vi\ 

cw*t 

fsFf 

=»!<c'W« '«rtfi w Iff I ff«*r ftftcff 
(Tackifiess) flf ft»!lt ^tf- 
’fwil 51* ■fl'hFf^v ftftf 
I 

tm Wty ffiBf ftftf* 
nfkvw <1^^ cat^'f^f'fl iff it sfl 


ftfTf '« i ^ftfl 

’fW r® ’ftcf I 

ftftcff ^«*r 1 
^i:mM nfffT^ fjfftf f'fi 

ff » ‘fil 

*ft«iii fif ■« 

>Ttftt^’f «rTrf*n:®f JT<ff atrt 1 

f^rjftf^5| ftftfl *Rt ff 

fTTtn '• ftllftCIFtftV 

fTffff w ^ 

Cftftitf « ^TtWtfSfltf C3FWll?8f Mfi-i 



fItJR'S 






2HCSCH 


CuCI/NH^Cl 


«.*C 


CHs»CH-CsCH 


( 


-CHa-CH^C-CHg- 

I 

Cl 

() 


I 

I HC1(«!5T) 

— — - CHg-CH-C-CHa 

Cl 


) 


n 




atrfi 'H’fjS I ^ 'st’t ^^**1 



CH, 

CHj-C-CH-CHg 


( 


CHa 

-CHg-C-CH-CH,- 



iWfl ¥t?!r 

*rTtl55f (^1^ wtThr 


^f^ffiisr cTfffe^tir c^- 

ft%tir 'ftut?*!-** (Thiokol-A) 
^'Ntn «IV5 ff: 


CH.-CHa Na-S-S-Na 

11+ II 11 

Cl Cl S S 

»r^ ^ ft^nt <rf5tar « art^i:^? 

l}f, Vf9C^ 

»nf «ftff«ft« w»n lfi ^ivan 
ntw 1 


-■> I -CHa-CHa-S-S-I 

V 11 B /n 

S S 

^ ^ c^, ftaw iWf m 
4rCTtsi>f cnd?f%t*f-c"ft<RNtw?r 
ar^J«f*i I ’?fN c*rartft«t»i-n"W «rNtm 
c?»r ^^^'9 wfti, ^•nfn «t»inr, 

^tit mv9 

f&ii iNtwf fii 

tnftiRr 



Tv»tsrf?rl 


*iw 'ii?l 

«tt^c?<ricnc»i c^% 

»ft<rlii«r^: 5?i9! <ir?‘l fii 

hfnrfen fiT^H W« 3?twt:«F?r 

««?[< *IWT 5ff5r, VIST'S 

»r:«fT c*f<ri i c^fr;* 

c^fsT cffvs *r%tna *ir«fj 

s(^ 'srtRf?? I 

^C'?) 'Bitf^-hn:^ 

CSIWI ^ 51C5( SCSI'S (Pedigree 

chart) >riTt^J *ftrwf^¥ «ft?l1 

^?IC»l, C^fliS 

>ft«ftfl‘l «rtf^T« ^ill ’ft? I 

’TWt?T fe«?tPf- 

fittap^t? ^»P?9 ’f?rf ??1 

c??:^ •rti? I 

«ft??i B^tfsr c^. <j^?? 'fl’pfe '»apti 

(Sperm) 'a xi’flB f^tl? (Ovum) 

<«?f 

(Zygote) ^\ 

fsm nc? 'sii ?t55? I 

?rt[w? «rf^i5 c??i?tw cw •fttf «i^ 
«rf«l5 fsT^^stc’T? wr fttv 
c?<rta5 w#!® •PrK-"'®twi 
?■« Iff <WtCTtcnt? (Chromosome) I 
«fWtf%C^ (Species) C?prt?t?»ltCT? 
>f^'<m 'S(f^f?il, Cffl’FtW ' 


cwt^i ?t:’P; «rf^ c?ff?t 

capti^Tr^Ttc?? <«’?{& sjt'st? 

c?i^ I ^vs caft^i capIXJrtPTtwi 
?c?J c? 'ii^c'Sft^l captwt:^t? 

fsrvl?*! ^c?—c?Vsr 

captWtl’Tt? (Sex Chromosome) ^t? 

carMc’p 'Br-c?ft=r carr;:*itc»rt«( ?i «n:®t- 

ent? (Autosomc) ??:91l C?^5T CaptCTOf? 
^C¥ X « Y ft?l ¥?1 ?? I 
's 'aft?'®rsf X 's Y caFtc*itr5Tt? ^|5? nw 
c??l ?t?i f(c»itc¥? c^?[rfti? 

X captc^tint? nff® 

X '6 ^^(8 Y caFtr?tr»rt? <tc?fi «if« 

ftc»!t?f f*r«i« 

wiv X c9?tc?tc’Tt? «rf^ 

?M? eft’p X (11?^ t%f® 

Y capft^ft’Tt? c*re? "rttv I 
caFtJ^tc’ftc?? 

’IWT ?? I 

?t?R^? ftf«? ^?5*l 

f?f%l fi?3f (Gene) I t%~t?3T-4 (DNA) 

<i)?f *1^11*1? ?t?1 

captlKtPft? f?f%? 

?^!r ^ti¥i C¥t5r f?r?? ^f»l 
caFtC*ltt^r*l? (Locus) 

’PC? I c? f«F5f C’fr? capt??tc*Ttl? 

tW (Sex linked gene) 

4?^ c? f%5r caFrc?tJ»rtPl 

^-^«r ^ (Autopomal 

gene) ?W i f^JT <? hPtfcCf. ffH 





^1 ’fSRr »ii<fr 

c?^i sri I ^|8 Ist^flW 

«fff^r® (Phenotypically) <2r^H •ftlf. C^T^ 

(Dominant chara¬ 
cter) c^ hftlj ^ff3ftft^ <«ftr^, 

^*fW (Recessive character) I 

faf^T (Dominant gene) 

mK ■sfuff (Recessive 

gene) I 3fti(f?f«f^: :ifff 

§<5nw 1%?!? f^sr 

^ fifsf ^rtw, 5ir»ii 

«r^i? '«i«f5ji «r^ir f^tsrs hf^h i 

f%f >l«t5r f^'®t*(t'®1^ C^ C^t^T «a«F<^3( 

farsr 'sr^f^r c«(t^ 


captwir^Ttrai ’tt^Tii 

^ti I 4Jwi> 

fc*i f5C^fl «{t«rf 

¥al I 3|twt»c^ 

^t?l f&f^« 5Tt*ft?i‘1 I 
ftjjp <ii^{5 jf^ff ^tai ^ 

'^tz^ ^Ws ’sttif 4^13 

c?i«ft9 si^r 

‘flviS 5iai ci<rta 

(Generation) 5ftnt»r 
5fai I ), 

(«t<t>ara?) « « 

ffsl c^Wwi 

«ttt¥ ( fsa ) I 

f^r®I «(t«1 


□ wsig? ^ 


■ JW Sl fe (0*7 S ^155F «<?5 



?? iSterra* 


0 99 Si^ 

1^ I 


@ *9 Srhr? 


fw!f »!t^ !|fr?r, »iwi f^sr? 

«rvH ntir ■er««3r hf-rb 

I ’ffr f*ri5t*iM? ujsFSftiTir 

sif^i ’¥li»ii, «in? wi!?? fsr 

^fr ?Ftc^ cfN 
cf<ri ?r8^ »i^«i n] *Tt 7 , 

^^1 C5t<r «r# ?F^i cFt^r 
fwcara at?i m <rtt^ i atsini 

caff «r«fa faft^nr ^tai 
fa9^i ^c«t«r c^ 

«rt“r9f« aitzili «t«fi f^=r a^sr wrs, 'stzw 

*’Tt’?f' (Giirrier) ^ I 

W’nf^^n ^ifej9 <ftat 
t^i^sTf 4rr^ c#T 


»11 I c’f n’T at® 

•aatlS atsi «ff«tawa 

^ntf fa'^a8|t*f at, ^tt»nr a^tatwl a^ta 
«rarai ^rsra ^fiini i 

(i) m-fvfw <st^ 

ial^cin <mri 

f^a»i mai at^ta c^ta catn at 
af^ '« ^z^fwtn-’ 

aitras arar ^tm 

cat*f ai aT-fS^«r «tf^? 

ftai faail^ fCTT Itcvi w 
•rfwtwa cataf'tfw anitc»w f^'ei aiWfl 
<ftW ’««W crti ’rtf 



ott^m tftiii '^5!W njtf^ «T-i5|flr 4r«f« f^i 

*r<tc«w ic»i cstn c^P(_ wtai i cf t*r ^qPf f%^i «*it«i 

n^f c?ts[ citr^ •it^^ sr^fi 

»llit^ *ft’«f1 *ltf I flis-ntai?! fifJT ?(t« ’R?, ^t?C»( ^t?r 



flaj I 


'®ft Ctt^ Brachydactylism '«lf%^jf%' (Manifestation) mi ^?I1 I 

fsftsj^f '5it^?f®t’s;:3! <itt<?t9i, 

f^^fai® I 'fli ^f^nntSi *iw '«f55i f^rsia 

c^r^rtwi ftas) i \ 



fwi I 


(^) 'si-^'2i^« 

i^r»rc4j^ *tt?ii 

«rr^ '« *iWT 

•WJ ¥11 11 Ifl. '»tlt»1 hf^^t¥ 
^fw ic*i ’’’• • 

fint¥ 

< Clll 

C^WRnU lif'ff¥ ) ^ «tfll1xw ^¥9tw 
iwr fti *»twi <«l *>ti 


IWT ltt¥, "^l 

(oii^ flai) I 

filfs C¥tl Clt’T 11 

4t^fl ^¥1 'SftW IW ifl 

5?[i.(^ CSfilt ^t?, *8^1 Clt’t 11 

X '(»tCTtC»ftW «l¥^ O^tlf ^»i 

f^5t« fii ittf'i 


«sit'll cw {8) fwi?f «t55f 

X ca^twtwl^ ^ ^\V\ 

c'trif «ii5<FtB X captcsrf^^r'N fft*itf*Ff^iil, «r?f^ cufr 
*ftf—«<i^ ^t?r[«i X c??»tr*tTt’rr*r >T^fiil itatt? '»rcn<fi ^vnur ait<j c^ 


D-pjr~ i i 5 1 


i (!>tO 

6 o il 


5~l-rO 

i Ith 


1—o 


flaf I 


fsfWfl ^srfnb *tt?n ^caicf«n 

nmj 4^*f i «iWT ^U a, 

ar^ |i[ff « «f-f^T '«i?’ft^ Cllt’T'Sf^ 

*ft<^ c^t^1 §^3 *tc^ I c^iff ^t? > 



cvrai fn^ts ^jijtai ^m- f^c^sf? ^ « c*t\3ic??! *{wt w«i 

*iw^ ?s, Pfv U^n 4f^ *rt, ;,t i cat%« 

CSfra ’jahwi fsif^m m^- «WXC'35^lTi(tC*TtW^^f^^«f«IW%5?1l^t« 

arff^9 ^wj ^9pi^ «r¥tfn« f? i i ^wtcf9i cffhE^r* ‘9t?¥* ifor 

Jii «ii*ftwa!9 ^ tr® c^ ?fif ^Hf9f vttc^f I '8tC9ir ^ mj 

¥W, «i liw *Rjnt^ «fffe C9n»r?r w mi ftl- 

^na 1 9t«l ^C9if sritsr c^trnw m wir^r^i m i 

mti:^i fmt ( tm ) i ‘^it^?* ftmwn nm <m^ . ijFrti 


’nrtsi '« ^91- «fi:*iW wrvr fir=ft-r m fvi cvt^r 

I Wt*Tf*lC«tT «r‘^t"f ’It? 5f11 

‘<^15 »lt?tCTT ^Jlfllj Y caFtciitc*Trr*i f«C*JiWllI 

ftri:^ «rt?ii ^vim. f^nf^ ^t?i*i Y c#tc*»tc>rN 

( t^\ fpai ) I 37^,1] 



^^^ fsaf I 


(^) Y-d^tt*! c^W» c*lW c^c^ 'Stt*l^caif *(WT 

«rf^ I Y c^tcJii- 

5iFtW c^ • C»f<n «ftal C?ttwi 

^ *r9"»f?ilTj f^«l, ^ar, c*l^®, («*={^ fsaj) 1 


^rf< 


aif®'« '8 ’H’P ^'ht 

entail 1 ^^fj8 

%m (Transistor) I 4 ^ 

•fSCffl '»rfffm C?lf®«, ^ f?CT 

5W sifcaf ^-^ai fJTW Tl"®?! 

^tK, (?lt Clfe^ai «f^'« I 

^tul8 01^ a^'91^ $rt=?f«r»^« ^pi^i 
’(w I «ftf f<i»r ^rU’T Srfsift’fe* 
vii ^eWST ^CTftftW 

£^•1. cntc^»! <tjt^ 


=rt?l m (Shockley), 

(Bardeen) « STtcS^T (Brattain) I 
^t9[? f?5^ c^ ^tf, cn^ >r^ 

tft*?f^’&s r?w'« ?rti, tw trr*jf«f«« 

'«rtftftt« ^iw nf 

' ^ 

•rfStWtm i ff¥ cm ^1’ €>w^.; 



(Electronics) 

^5^1 ’FW I ^%m ^«f1 <ftc^ 

Vi f^:-t^ VZ19 cv^ •ft<3fi nf? !ii ( n^infs^t^ 

f^vnftTf^ n?fc«l? Tf?i, *r?ti:<5 mt^ ^Ftci 

’Tfll CTPl^'aT^ (Semiconductor), I *t«rt^ 

*rfw ?tinn =?1 

new liim '9'tt^ wfnt's nw’T fijn ni i 

nf^f^ v nwT we^ cn, ^f^jr f^wt^a nflwt?! wntwin f^tni cm 
n«rrc< ^ntPcn ^tem ant cn^i 

‘flw nm'Tn *f«rtt< nwtn wsin cnew'o nn^wtn wn atwt ntf^n ni i 

n^aj *fi^ I wtn uiw nnrnn nntt< ntfKfnani ‘sirw •fTt<%tn ‘SiwlB ‘cnt^ni 

fww n^fn® wtnntr®^ wm ntew i 'stni, f*n, 'ww ’m <sia5 nfiintn ww 
enW «ft^ -srnn nft'f i 'W'sjw nc^n i 

ntn cnwni*^! nfn’JtCl' (Conductor) I nnnfantft cnt^i n'sn ni ^tnw 

nww, wt5, ntni ^«jtfn fn^n nnan nwK i ewt^f cwtn ewear 'iic^n Bi\ ftn j 
'flat sitn awnt v (Insulator) I *rfn«i^ 4fnt?cw (A. C.) nn^^ta (D. C.) 

wtnaKn f^f«Jr ’tft'f fna fn"t<!’®tcn nflwtn *tf?Rf^« ®esr (flan nr^ntn w?t i 
wen am ntn—<^1^ ^ at^n ncm 'wtma ^tntij nte'®n fnwew ’wfnrcwan 

•nw cai%?i *aK 'wtcf, ntm nlfn^ '»itn?t'«mij msn wa fnen am cn^. ^f^'^.- 

wtnntn naw mnr® nta m, '«tm cnew wnin 'st’urt^e® ent^ nta, 

’ntntn wtn nnan nw yfian n<at ffi §e%i ae« nte? mi 'wtmn 
wf^aw *f?c'5 nta m i «fia?i *r?tc<n mtf?Rtn <«¥{5 n« fm otn 

nem inarn'sten ferwnotm wtrtfnitn ntign wti otn ntf^a fnenw c?m mn» 
(Germanium), fnfnwn (Silicon) w CWtW Wlt^nllf ae^ 

’Titfnm, wntw wwtl®, w}t®fH?t*f ntnwtl® *fta, f%w fftw cne« ntnr m i 
whfhr fnf^t nft<i <iian mn nwwtn cncwl nf^’lt «fm^w nn^mc^ 
awii nf wflmCt I wnrnwwewnm cmstn-nniw entw 

Bf 15 new new nfimfl 'e nwwHw ^5w wnntf wtor wntn 
wntSrttifl mrte<5 ^ f^l^an wrtne's '« nilf^mn nwn «i5nn ftn i nrt»t5 

witn I wlm mw a. nf55i^ w 'Wlf^an na nl n/niftf f%g^ wa mn, 

*t?ie^ wf^«.-'«a5 t5f«5«i 'nten mat cwn m, '3t»(a5 wtnHwtw iris's ^?|«ia ¥51 
ntimifnw nknn f5f®«m emw i a« t ^ C 5 ®tt nc«, amen 

nrn*^ n55tt»fii5 len^flan nwis w«t cnwftn-w (Microwave) 5m« 
n?? ^wt5 ntif <55^ ^aw gt, cn ^ ewew nttnn wlncm mngtt 

w enrw M9 m. nn i cnf% mt i - vM 



tIT, 


¥«cqyt sii fhtr*!? t? 

?t«!i^f^9i I w cs®tr? 

f^war ^»! »r>i- 

I tflc??! fsrrs nlVfi-f^^i 

«rt?r« ?Ft?sn ^tr?« C5lt<r 
<t*rt<cv f^'sn -sita «rtc*Ti 

I 

^?^sr?r *rrr<^^ts ‘c5?n?i 

^ ntwi c*«tc^ 

«rt^f« ^ jf^sT 5itf^ I '« 

n?tsr c«f:^ c«i% 

'»•! fsir?r c^<n c^ni *f?t< i nf?- 

^Tfc<5 c^pai 

c^!? ^fi, «i)m ^f^V'®«i 3T?tw 
•rr^trsti ’lit? 5n i ar^taf 

^ cHz^ VI, 

’stfm ’Ti??tii ^1 V *r?K— 

c^vi, »itlc5ri «rc?tw5i 

’Hi5»rtt? ^i?r wni, 

’StNl ?1 ^Jt5jf»l^?t? V I ^?t? 

C^fC^ ^?r® ?C91 ?i §f5 

»lt^C?f «it«it*fi sNc^ 

f? ’«r*rf??tlt •r?Ki 

?Ttrf»it^fe, »rr^w? '•rt??i‘i ??t?, *rtwf? 

hsfii ?t??t? ¥tr«r 
V c»rt«fi, ’stn 

« <!3Ft%ti:?? ^ari, vm 

«rt? 

^nfw^. ntft*ttf5tr«F? 1? 

’^ir fkMil I ♦ffi’Tf^ « 


f'srr? «f?t!f ?ftt<i c?. 'flt’f? 

?r?T »fwt? c¥tsi 

n^?^si ^?1 ?t? 5^11 *nTf^<Ji 

k»i^tc=r? ^ ^?i I 

^ ««ftr^ ?C»! ^tC?? »!^?Tt'8 ?tftC5f1 

?i ?t? *!11 ’st*r*rrait? •fK^T 

'8 *rfrn«6i 

^r*r? ’Tt?tg sp^i »(t? i ?f? f^iiw- 

C^ffT c^t=i ?si ^’sf? V, 

^t?r»! c^t^r *f?N 

’fil ?tf t 

«rr^Tt ?t? rm ?t -Bitr*!! cri^ i 

’sM? ?t?i ’tfiRtft *t?t< c^i^ ?t^n 
«rt^l ?Haftf vi • 

VI] v 

ftiRrrt?1w ftf®? wtf^ «t*Tr?? 
wt?i 5t»iti^i v • 

?t? I 'flr?? c? 

^ *ftc?, ^t? f^i «f\n 

jft?t?‘f^s ?tc=? <4?^ f^f *i??r*l? 

^<8* «tt^r?. ^t's 

fi!?5[*l m\ ?t? '»t*t^tait? *ft<fT ?i5c? ?i 

cis\?¥ c’T'c® c?c<r f?t? ?! ’«?9i *nft< f?^? i 
??j 3fM^8tc*ra '©•rt'®*! r 
»ftl? ?C»!8 <41 lif^vafspf^ l 

f?«?i 4ftr?12l?n?? <?¥ 

<4?f^ ^’fst? (Resistance) %«* 

C^caps ••» «*(i 

«4ffir |^?t? 81 «ftit?r 

> ®{rtH?tf ^ f 1N 



wtn «fwn [ un 


'®tft»i <5? ’vw f»fi9 

?rti 8 8 «;(i ^!ft?i f¥ww^*r 

csWc’TOi «w c?«?i vit '®tf?:»i 

f»fcir 5Cf «< '6^1 

♦fTt< ^fnw f*re*i'e JfutlBir w,^w 

’rt«i cw ^tir n*rt< 

f^'9^ ’sif^’9^ ^Fca 

^rac'f? ®tw1[^!it*i ♦ft'QTri i <4^ 

fC»l1 WtC*lTsi^tr*l9 C5l^ 

(n-type) I 

fk^% ®ftc*t1^itJ*[?r cBvs 

»fW¥ <f5?m (p-type) Wtr^l- 

^!it*ii «r<!t5i <ntm fif 

«f3Cn?l artC^f5Jlt>l ^1 lf®TN 

ftptc? I «iit <fam srf^ 

5artc>ir1f^stc*f3 

c5Cf ^ *ftr? I ^*ra^ ^ 

«(5c*i» stit ^I'N'sits 

VB|^ f^c? ^t'«111 

I «1»[n c\^^ f^sHnNj ^5^ 
*lt'e?i ^t?[, aftc»i1fJi?[tCT'« 
nt-ein c^r® ntw I 

f^rn«n8tr< T^m "€ f^nfSi'® wtcsil5rnt>f 

f^CT *fft^ 'ACTS 

'»ltlt« 

f*lWl ‘fl’FlS ^%S{ 

^t6RF I tR«ft*f c>i‘itwi 

^ «rtfC¥ ®ft;’f- 


<mf 

« sit^ifttsr f«^i8’®t« ^ 

m ^tif I «rt?« «rtftif 

«rtv c»itri??r <^’^K 

nfe i?ir cntiars 1 

^91 firt«'s ’rWtRs 

^{Sn «rtt«a 

5f?ii Thr s^T^niTfl fi9l 

^n?i «ttc« «rtr«?r c«rt«tt»ti 

*rt«?i *rtc^ I 
TSW C^ti 

spsitCSTl ^1 C^C'S ntW I ^CBfl 

®t®iiPr^ ^tf c^^t5-m*ni c«ft? 

ft^ii Tf^sfi ^tf I 
ui^ Srt=ifi^'#wf c?<n cwi 1 
c«rt?r 

'SfVS «lJt»lf8tVt!ltC« ^ 'arfu^fir^ 

5Ta«it:*i« 51*3, i 

»rt*r ®tcit®, «r6f>i^ 

c’?«t«- 

c’CC’F *1^ 

¥w*ft9 n?t< 

m '«ti I 

^firPt^ '■r'NpFt'j 

»i^*rf99tfl *nrtpft ^ta'e 99Wi 

fent^ltf^f^l Wt*?1 Cnrf I «<I9 9l<fT 
VC9 ?f| 5 ^nC9tf?r^t9 *591 

«iti5r^99ii fi9rf C9, >r9*fft9tf1 
n9tl«6l«l9t9t9 ^t*r9t«9l« C^a}9 ^S*f9 

f9mf«tt9 f^^9%*1 I *9tW1 91 ^t«f 

*19*1^911^ n9tC«J9 %*f9 <99 *991919 

mm 9TC99«fei *np:9 9tf I cft9 

99n^9tlt n?tt«ifj (ii’fiS 9r«s9 ^ «ft^C¥ 
9l9t9l¥ « 99'hf9r 9rC9 f9t9 C9 ®tat® 
•TNii 9it, '9tT9ri (mm 9i iil 





*rt<=flFT 
Vi I 

*fTh:< ^ f»tor hsi? wtntc® I^^t^- 

FftitPT ^srtpsn >« ^tar '^vf- 

•nrtr^ an '®«rt^*i ar^s? '« art'it?f*i 
niWt^^ m TO, <HK arTt<tji 

fHrtir '®tf^^ ^ffSn^tsf *fi«rr *rc?' 
»Tt<rtirm TO ^1 fro? ^ sri 

«r?im ^pTOw 

%TOtn*t ?n, ^ ar^c«r^ nt^jii i 
^tnarWa aTa(*rf9artft «r^nit«f- 

^t*ntan 

*rf^lT*n of:^ i?r® ^rtn i '"mn 

n ’rrsi '®t*f*itaii f^f?^ «t«rc^ v, 
cn an nix^ aTjj*ff%!rtft n?Ma '?rtc<itf^^r?r 
^Vi V I CB^JF C^af 

^1 csWc’Faj ?n?n -^Vi 
arcw farsfsr® ^ij^n 

^z^'9 m ’^mn in I ^tcaii ♦f^ni’n- 
*rirlT<? ^nt«f v =rn! 

^tr»n *it*ntir sfr^'« ‘Aw v, n^iar— 
'^nn tosi 

I|?i5 5T*{*rfi|ait|t •TTft*^ *l<fT 
TOtt^ ^f?vfit=Tr? V 

^f^V'sr^cin *fftait*t f*i§iza 

?? I aTirnft=^tft •rirtC< «ftTai1 '®f^?V 
«ntf nc? ulT mK 

nfintn^ ^trarnr *(f«nti 

^•ra to '»ftata «rrt«ni 
anata Jianfaat^ *f?ft<a »[tatnj 
faf^ f^3i*l aa« ^^fa a^ai ata; 
caaa» ota aaafa ^rjt^i-Ni «itOTta 

▼tra caia fro anafaatl^ *fwtc< 

ca «f^-‘4atf ♦(teal ala, aarwta 

a 


atara fata ctt^ cto car^ 

«ratcaa afa^'^ a^ca i ca^ afaa^'a 
attar atf^ta ^irtaN atarttai cat^ atta i 
aanfaatCt aatt<a tsttaft^ie «rttai 
afaattaa mw aaa ^raaa ( -atafaTa 
arfaaM ajtt*iata aaaftatl\ aTrt<a aata 
atataa^: ®ttatt®a^ anata v ; caa ai, m 
TO art^tali v ai i <iim<a 

®ttatt®a ^aa aittai a'^ta ca 
fa^a ^ aa, 'sta atatl ‘na «rtt«a 
atai atattai f^^tta ^t?v<2fata toi 
'K ftft® « fa^ta ayaata atat 
aittata aftatt faVttaa fata'a cataartai 
cat^ attai 'attata artafafafa^ ^tae 
aaafaat^ a?tt«fa ®ttat® f^a atai 
cat^ attai tiiaf^ ®ttatt®a «ita iaa{5 
'Sfatfa's araattaa capai ami ^tttata cata 
fa?iTvaf^ fe^aa aaata attar i "^fttatata 
aatafa atcw atatata art& ^ttatsl? 
fataae^tta i^fa aai v* caa ^af%a aa 
uta fat^ attai ^taa atcira 
®ttatt®a ata caeai atata caH-cata 
(Solar battery) I i?<fttatta cata toatataa 
ajt^ta^a ‘fli ca^a-cattaa ^ fittte 
'$f9<,-'^'3taa a# i^a (Uta ajt^a^a 
faawata aja^?ta aai atai aatataattaa 
^a^f^aaf^^TOa arfaart^a^ ulcaVa- 
cata I ®tata ^ata ai attaa atta at¥ 
atattai ca caai ata, ca^ 
caVa-cattaa atatt atta <fla< oiat^ 
aj^tmta cata ^t^val^s ^-^aa ata ^f^ 
^airfaa aaatfa 5t*i,atta i 
a*iaftata*t aatta f5ifr«»-«rata *ftitta 
‘aa ^ «rttaa ataatita at<ai 
V TO ataatu faai*! aaata TO ^ 





it'Sl ^?^,tii wcw. c^*r— 
^5 C?<f1 ’?t!f, 

’isrnfiRtft ^ f^n 

4ft^ »it«fT c?ii:«r f^^iv 

<2fti( it«i 

«f^«ftr?fetntii ^Nsitait 

cinii 

«Ri*r?r '©•nv 

W\t^ aiT^ttrsfl >t1’e!f^^ 'srt?!® 

*ft^ 5t?r?ii *ic«<J f%i^i 
’f*inf?j=Tt^ «i?K cai^r t?r!f ftw? 

C’ft’f ^?t<fS C'ifC^ 'futm 

t^’f'5 1 «!l^ '5ltc«fl 

5Ftrsf pit’rtr^i c’Tc^ nttfli ^iTw *r?1i 
^1 c’fiit:*^ nft'f 

9itf»rc?r f^tn *!*r<3r 

sfl c«f^t3! c«tc^ «rtwi nt's^i 
c^irs *itr?ii «rfl5i (aI «(?im 

'»ltC9\tC^ ^T[ <A!7^ 5[=^ WtTI’TI 

«rtr9^tf’?« ^stt^ I ^®gt*frsr 
^ti:«f« ‘rat^r?! 'orlifita 

m] ^tai arA- 

’ffaatCf ^*fti:<?r '8itc»ii ^5 

gR5«tf^'® "ilf^a K9l^^ iA^<^ 'aif^ 'Bjjl- 

^tr»R awjI ntatac'ra mw 

'8rfi»n nt'eai ’srt:^ «ft*ri ^sil i 

«rtfa^tcaa ^ni c<n:^| ^n 'sf^- 

^ipTirtif^tlt CflfS'QTI TO 

faanron n^fnfaatft n«ftc<a m^u 
Vi I ^irKtsfa^tatf, fH^feta, 
?f%*i ’ ara*r a« 

cit^ to 3?Jts(f^«fea 

’Ijrt’jJit aftant j f%i 

^ai{yf%? «rf^ %^na amali 
at¥tt <a^5tm c«fa¥ TO 


(Transmitter) m AfClt’r a? I 

trtJrfw’feiwa mVta 

i»r*irat laa^ cit^ cti# c«ra¥ aci 
lAW aiaati ’«rtaaf i ^*faa[ 5!a*tfiat|^ 
®nFtc«^!i TOi '«tf® ^tr»\ <a^ «if»sfa 

aaiaa ca^ta-^a^ ai 

anrii mtfaata arf^a jfa* 

nftiatD nati<f ^§j<.-«rata ^itw 'sitaai 
cTO^ ca^raa feacatt an ^adiaca^ta 
w fafafai) aai attcaFtacai^ c^ar 
ajtf^ata 'atca'attr^a aia aaras cara 
^ataa ^Atat? i 'aWl m atiw, ^aa axaatra 
ca ^ra ai atlcart'enc^ sw, caaa—ca®ta, 
at^raptrat^a cfe^iata, ca aa at« ^cav 
aaa^l ^tara i 

ajt%ta 'atca'at^i? a?t^a aaafaat^t 
aafc^a 'stcatc^a'e «a¥| 5 «if^a m 

«itfaf« acacff fa^i«>-«ratf atitca ‘a^ 
^tcat® cai’F'atcai ai '®ta a!^ fafffa^ 
aa, ca ^atcai ai fafafa^ ^ta ta cartafcai, 
casaft^^ « fkm ^ai achicta ac«p 
aaa ^itwta-statuaa =atcar «[tcal ai 
’sH facaa ^acat% aca aca 'atai a^al ata i 
tjtafaF»ifa ai ^jcaa atai ^ra-'saft¥ 
cartatcai ’^ai ata ac^, fai an ^fc<ja ^«rc¥ 
cwtatwi aal ata ai i aanfaat^ aatc^a 
^stntc^a iAaj5 f^a «acaF vtcar atfma 
(Aatwe ¥ai ata i ara attwpt'smwa 
aintf^ aicaa tr aai a«a ataar aia^ 
ca«ta-c«FXtf^fasta (Radio-Astronomy) 
ataf« ^caa aiata i 

catfe aai, faa aroa acTOta w 

aaaftat^ aaK «rraf «iiaa uia rf 
caai froct ca. wfattaa faf^ arrTOa 
cantata TO 





^twl, c?ife«, c^^- 

«rtc»it« fH^t?i, 'Biti:»it?r f^sstn^r 

*I^K '«{C«5'3 «IT 
fC7 c^tj I ’r^jnfs^t^ nwtc«f< ^*«rt9 

C^’? CSitl >i|SF '« 

*ftfK >8 n*ft5f Tm 
K»ire. 

*f>rtc«fs ^nc’Tifn^i >i*^c# 

% m 5jsinf3^t|t 

nc^i^Ti 'i!!?l5 f^r*r?r 'sir«f!Ft5 ^c?rc^i 

’fcwt’ftw <n^ 

’r:^5j*rts ’•ttnisr i Srsf^r- 

aNj c^, '8?t*ftc’r« m nc^^TTntcw 


‘ 0 ^ ^ 5 rc!r 511 * 1 !^ =ft«r ^c»r'e 

«•!’*?’?« 

‘cjrmi ■aj^n’ 'Bf'Ntrff f^t’t 

*itt^ I 

c^cHi (ill ^Tt*ftt?r 'BitJiai 

’srt^^ f^feir «itr^ I fr, 

•TffM s(f^i^ ?I1 

ntfl ^rnHt?f cft^r 

c'fti 5 T 11 f^s»fc’«rc^ m 
c*rc® 

sit 5 ;c^iT w ?[Cf cw«f 1 

^ff m mm *ic‘(r *ii 

Clf-f?I ^1 ■‘51 CWsf 

^%Tm ^tc«f ^s?t?r c*fc*t^ 

f^%w <«irf c® m I 


ft® a eift^ 


fif^g ^l^J (ii^fg 

(Rh»haemolytic) aftW® I 

fSt^sta^w ®tvtc»f?r cslfir 

c?t«r <tt'«?1 cm I 

*n '« 1%^9 mw 

mw till c?it’r m > 'fli 

ft*j fi^n cm 
^cli till 

ft’ttiT (Rhesus babisc) I 

'9 ftWfl 4f^- 

f^tt IWlI 4|; «t*f I «lf« *ft5 


>SfC51^r *IWI til’FSfW?! Rh STtCSt 

47 «rf^*tt<rt^ I *ft'®i« 
^«iif?i 4l ^ntiftsf ‘^t^f, 
il^l (Rh-positive) 

^!r» ^t?f5»5 fl*n;»r5 c^t^r «ftc^ siu 
«rNt« C5?wi5« 

(Rh-negative) %K, ^'®C?I ’(fl 

4l ijj, «t?csi'8 cm^ fi*rT 

tqjl ^^ I ff» 

'®i:^ *rt^i nf^« 

fW C^JT ^ ^1 f%i 
irff •tfafN iHi 



mtn'9 

C5ir«tie® 1??, ^ I 

»Tt«ltil1«tC^ ’ll « 

*f«*ns CTc*f ^\, ?frtH^5 ^Ti 

vrs ’®tt^ni i 

^ 9f^?Ftc?iif cn^itrif^ affB 

c*r<n onr « f^tis c^c^f 

4'8'’pf^5?i ore? nft’sitf?'® ?e^ *^11? i 
«ii<R <ii^ ?['a«?Pi?i ^f? 

«rt« ?w 

?1 ?? c^rr’ilS®, ^t?C9i 

sitm? Of? 'Sts ’T'®^ f^«e? ^ 

se»f fscs55ii ^es i fH^s s's'^fr^ts 
fs^c? ?tois c?? ^rr^s’Fi sj^ii ^ 

05tc»! I >lte5S or? (Antibody) 

s^ts fnns s'3s?f^?t'®f9! 5f^ ?cs cm i 
'Bfejf?^ Bl?i exists ns cs -nf^tsts ne? 
'eci, ^iS 'sts ^?si*r I 

ntess or? «insi fn^s s'S'fR^pts fs^pcsi 
csit «tf«tsts nc? gene's ntes 

*11, ft'^s n«t5rc? c«it?i ct(cs*l fse?n*l 
^ sin nsj ¥is <flss ®ts nw s'3'?ts?i 
sfis ofin I ftwi 4i?stis| 

s^w ?s I 

^ cstn cni? ntsts fents ?ini, 
stiss or?r? c^^ ’r^tiss s^p?Pr?ts ^ts; 
«if^st? STS^1 ni? ^ni® sn ?s, 'sts 


fsiww Cs*»rs^,^s»rsnj» 

«rti’t^ or *Ft®fi5 cssr 'nw'stis 5?is oresi 
?si 

staffs *FISI?*I fn'StS’^S 
?tn^t^tcns «tsTtn? fn. <4.3Ft^ ^ 
n??^si I c? ns stess nvts ^rts-^lp 
nf^fs®, 'stofs 

cs«si ?i®? I ^scwsniss ?tsi s's'stsst'sfn 
fcs ciifsts s^cn nss'^ n’strss 
fsS'CSi StlSS "afts fS'Sf'S «rf®lStS SJStl 
nc? ?Ti ni i 

nsif^ ^«*«tis fn^tsnfi, c-tf¥*\®» 
^®n, gjt®i*Pt'S 's '^stcls stniBcstis 
n^t'S'i sfis Of SI ?i:si? \ ib- Sltintc?s 
^ns nfls'ts nsif^s ’^s'n nt«si cm? i 
^tm CSC? nsitcss fssFisi «tf^istsm^ 
c'stni s? sfsi n^s ?rsc?i ms ?s, 

fn^S S'^n^l (Rh-haeraolytic) CStSiSc? 
n*^^cn ^ ?si w ?isi nsif^s 
(S?|3 ^sffssts f?? ?ini cs, ^Ttt*Ssf® 
lsc®f*iiss ^tgs nrsi cjrtfs^fnrss 
(Gamma globulin) 'SfCStSfS ?S I 

‘ii ?|8 «rsrsi ®t«m:ssi sinc?s—n?ifM 5 t^ 
VIST'S ntntisi stis \ c^ts nt^ 
nt^tfis (Spare part surgery) nSS C?l? 

cs fsin «rf«^sts ^ ?s,tsiwsfns 
fm ^1 lists'® ’?si stis I 


«!!« ?c»i i^'o «tt«i^ 

n«css isfs ?tnnMcns ®t: csr. nssf^ sin 5?st ?cnisspr ssiss 

^f^nr srfws 3?® sttsfssf c^fn^i 'ss ?tsi stsi cm? m n^« 
nt?tsi fns ®tr?s s«t ntss s*so» ■« ststsr^cs 'nfirs? stmss sp^ss® <«¥ 
?wt®tin ntitsts t<isF sgpr nsif% css ^fsi^s msj l^stn? ¥si stes r 
mst?s I c^fn^-'ss tnvss ?cni tntstts 







CVN (Polyurethane 
foam) I «tntaR C*l^tC^ 4^ C^Ft^J 

^ 'e ’Ffll 

^1 

«r^c*i c*Ftaf?r 

cHtTitc^ ^t?jn?i c^il 5t?9 fwa 

«tC^ ?p? 4«t«fW ’FC^l ffsr 

^1$ C?'911 ^ I 

C9|t^« 

ntcii I ^C’5!Ftfl*l ^1 c^cai 

’ft'T Vi* 

c^f^Tisf ‘Si^i 9^r»iir j|r?t*n I 

3Tt«rr?*i c^Pi^-'iiir csvi «ttc^ 

f^tnc? ^t»r*rt^tc*i fsra ’qt'«^i 

ew I 

’Tt«(ta*l ^*ra ^in c*il?i 

-t^ 'sd, cntfi-afNnt?f 


’n^ ^ ’i\ap?(c*r«'8 ^ ^tr¥i 

'®tit^i 'flf cgf^rv^fl to ^t«fi 

to^t^r I 

c^ic’^C'83 «ic<fj^ at^r’F to? 

?i to c?'!? t.^ ^ J 

'fl? ?t»ric?, c?tfk^ ▼??!? 

Bfrw v ?i i 

^i5-r i?5| cTt? 

c§f»T^ to v f?? 

to ^1 ’tta c9icn ?t? f? I 

(Exposure treatment) >T?f 
c’Fin? ’rr??« <it^ 5?iii c*ft9i 

cnv c?t£? ^ItT ^IW 

M ?t? ( 




c«f. ^’Ftn 

c?s^? c«rtj5?, ^?5 c«rrto? 

fsRtvi «rst?i 
t?"?!?? ?jt*rt?i-"C^? ?i» 

c^ntto ?rr*rtc? 

=i?jani cwcvi »R ’T^if'* 

*rf'8fi ?t?i ’t't 

’•iti’T *i?T *r5paf? ?ti? *1^ 

’Pijisw ?t^ '■(tc’T '^?*iT'h3, 

•ttto? <sirt^ ?itf »T, »ntr9? » 

??«a, ^ • 

*»'• c^it?* c4t&*r 

iwjf} 4(iit^5r—to ?Ntlni 


o. a^J(—-®'f^Q ®t?1 *ft? !|1 I 

^ncsitc^? 'stc’Tfto i* 'srjt? ?to 
cwti^ ?i I '«ft?t? to’ft? '9 ?f^*i cnt*itr?'» 
c??tc? c«rriSc?? 

c«rtto? wtsr '9^ ?tc^? t»i?l 
?f«C^ v I 

?<r? w 

#<3 ?t«?to 

erpi ^tivi 5ttoi 

« ?C?J ^S’TPuCN'SI cv? f 

nc? *rn? ? ?f? ntt;?, 
fif r 41JH mu ^orwi 
c^tiiTto :m!^(^ 



^8 




fw ?rciic^ 

« hwtfsr^ ^a\tc^Wc9nj 

^t’T* ’fitt® «tr?ir c^i^l 

nfl *it?«l 
yfw, ^^i» 

¥,r<« I 

«tii*f?[ ^t«n i wt^i^ 

'« ??r¥ta, 

« ^iwi c^i»i ^rlTTS mt^'Q 
I ’TrtHfl *ffif^^5r 

'9 «rcg'« «rg5 «ii:<?r srcut^jr i 

^r^.^-fnit «rt^sr ^••* 

^5ifc^V»f»i fifra 
«rttf I ^^c?r sitciij '8 

f^w f5Fin?t«n-f5f^N 
c^ai f^s f^ I 

’fttf ^1^z^i «r<fts( ^«.»T I 
51^ mPi^\ «it5f%»F 

mm 'ai^lf^nsr fnr^ 
c»T«tt?5r 5r«,r^?t »i^«nt^f% ^tc*ri ^ ^vs- 
cTrnj-'ii I <iil ^ 

f%g ^zn. I 

fNS 

ifwn?i 5t®lB 

'«Hrsr^ ®f>(l gii c»}W^- 

apw tfil 5t?ilB c^5 c?ci^ 

W«tt?ina{l BtitiJ C«f3f fcafi 

*ff^ ^*r^*!, nf^ 's 

<<«T\ 'sf^c^s si'ht’JUr I 
5t»l5 «(Wi «fl«Rtar 

?PF ^ mb' ^Ttwi 

»«^tc3r «rlir i* m ^^>ti|«ifl 


fjn ^tr^i frills w»t ‘fl«rst« 

FfiitrsTi m f^i ^si»itsr «i 
ntf, <ii^ «• m 

T?sr >iTf «1 I f^c*t5ic5iai ^z^ ?fw 5T, 
^rsti '« =r^ «c¥ ^ff 

m] ^its, 

fwm I 

'»i:sirf?r ^z^, 'srt*rt^t'!^ 

«if5 ii«,'3i“^«,*It’T=T 

^f% m I 

cfTsrjwi I nM- 

C^t®l1 «WtiI C<irC^ 

®m?i c*«rc«F, »i«fj- 

Bfcq «*ftg »f?i^t?r 

•fSC'fifSsftW atfCf I 'flCffl WJ 

i{|[i{ fkz^ I ®fWC«f« 
ntntntfH ^^ c?fc«t ^c«r?[ f^iK^nr 
®t<n m I m^tzm ^iw 

‘centals ’ «ti9 

«-4 

'«rt?r;N^ wt^tsr ^l»rt 
I ®rt?t«F n'^?i nipf ^tf 
«^tf ^zm.ys'^ 3Tt«ftf*r^ 

ort b*** 5it^9j 

I ’Tr?« *<1^ ^<rtsn 

wt^«r c^rtcnf^^m ^ 

mi c^Ttwt?tc«r9 
*iti? m] ^T5*it«iT ^Jt*rhr i 

T[w arftn<r« atwfl nm ’^Fftrs cT'estti 

Sltl-fffl WfKtwra 

^ nt'«ii i c*r '•rt#^ 



c?wrm, 3 


5f5{i 

TOf I 

>rt«a €tz^ ’Tf’N ?F?n vi 

Tt»i^ f^^fsT ^1 *rt?tnTi 

»T7«F 

fr»r ▼t^'«t5 (Fish finder) I <fl^|B 
&tt*r 3pVpT ^ts— 

f%, t^fe^rst?:^ f^r-ra 

cirti iitr I m ^t»i *it^ «f?i^t!j 5fc?r 
f^rr^ *f’5ff« ^^91^ «F3l I 

vflUl »I^T C^, ^tsfl 
*ffll^C*l C^T 

’Rirffl wrai, i 

c^«rf^sT 51^ 'srcKtr’f •fft’i‘1 

5t9!tC!i1 ^ I 

Ntf •ffli 5«tc5T 5t»\tr5n c^rs 

ntc?j I |t9(^r§t^JtftPT (Electro- 

taxis)—*[r«fT 

FtJitr^ii ^if, '®<r5T Jtrtuf®! 
(Anode) ^ I 

fi^fg ^t^ri 's 

(Electronarcosis and 


electrocution) I yflC'® 
wtai srf¥'®f^« fi i «t¥% 

'srtit’f ¥fli ^C9!i 

V. f¥r9ife!itc^9 fi»i f5j*tm 

*[¥1^19tti:¥ I 

«I^’3l-f^Cll9 ¥tr¥ I 'liWI 

<5l¥9l'®f^ ^9!« ¥¥®(- 

t!t«itcsji ¥c«f I 

(fl¥l5 TO1 f¥¥ ‘fl<fsf'« ’TWfe »iwtr’?tff 

'«rr^^*l ¥n f¥l Ci¥¥tRf 

c^ftfew w, f¥¥ «rt¥taa afcw 

C^t^T C5p«1 esj^ ^tt?f ¥t5l¥ 

«(?1 ^ =?11 

ssittap¥l¥ ¥nf¥l5 ft? ^fTf¥tnnr 
If 1 *it¥» ^1 c^inivf? c«ti¥ CT'eil 
m I c^, >i? srtf c^m c*imi ^¥n 

3?r!r ^tn I ’T*f<csr c¥t¥ «r*it*i i 

n^gi-pfiw ^iff¥?r Brr¥ <flt P ¥it¥ 

?c^—’rt*rtu“fc¥ ¥Cf ?r9ir® i 




C<lt¥ 1 *l1^¥ fpi 

=?rtr«9i c¥affe i 

f^t^% «*i tii?f ¥tcfi ^t«l5 

^f2rd»5 Ptiii5 fHf^» ^tsfS 

»T¥ 

¥ts¥tsrrt5 c^ 8»* ‘fl¥?t *rf«^ ¥ti¥ 
lOim, C*T«ftl¥ <fl¥fl <«¥ f^tlj 
s\¥pn#i ^Pi ¥9t¥i I *t1%*r- 
k c^ c«rt# 


<«5 *lt^¥ ¥ *ffil5t9l¥ I f•f¥^¥ 
•rHifSRl ¥wtnj (>»«»v) 
4^ ?5*fh[*| >41^ *f¥? *tf¥Wf 

f^» 5 i«.-*rf^ ^m¥tR «i«i3r wtftv nt%- 

WiPP n¥l?r i«tJTtCT? 

•r^?sf1ls ^1 >&n 5rn»w 

*Tf¥*l^3 •stNr sijtJHlt utiw 

4tt^ ¥tf¥^ «t|iiJ5 
^f»Kai¥ oil 

’ ' ' I ,' 







%«s<Ttf!r c>fzm c^ 5tsl8 

^<.*rt»r5T '^^1"»«c^nt'eff^ I 'sw 

5ic^, 

^fefsriri»?i \r\‘t f^*5jv«r^ 

9CKf «Tt9T ‘ill Ptwl5 

c'H::^ c*rtl's®* c’?»it'e9t^ ^ i®** f|fc»ft- 

'erfl *rt«fi or® ntw i 

f^f5 wcwcf I 

fr?fi»i »rti»ra >8| ^’tll I 

Ca'l’Th?^^ 'ill flf«f PfB ’Ft<tC9nC5T? 
4»Jt^l ^flf "‘s (ill c^ar f^»iT«.- 
*rR[P ¥91 ¥f^¥t^1 49^ 

¥f»t¥t^1 «J¥C»I Ft%t 

*^9t*l <fl| C¥^ ’rl¥t9J ¥9Cf I 

•fll ¥f9<rt!Tt9 f9^«>-"f^ &«s*f'hf:!f9 l¥¥ 
fl^TtC^ f^l[*ltW9 ¥9¥1, ¥9»lt9 

919^ ?C9 9tC¥ I ^*f9f%5T ¥9«Tt9 Ftf|?1 
f^ ?ta?t9 Ipf9 9^ I m ¥C9| fe5PftC99 
¥9»tt 1"^ ^«f9 ¥ ^9^5 99i:*f9 9t^t99r| 
wt® ¥t:«f Brew ^5tr=n 91x1? i 

‘ill ¥991 <9tf9e9 ^tal ^ten 999tr9 W9r¥ 
9tr9 9f9*r^ ¥19 C9| 9tt’99 »lt9tt9J It99t|¥ 
5tt9r9 Vtf^ ^«v*tt99 ¥91 9es5 I 

‘«9few ‘il9tt¥ 5t9{5 999t9 '8itt¥ I «te95T¥^ 
999t9 ^8» ^ ¥ &• to 1^ F^'PI | 

^l%t9 «»« ¥tBfT9 

9H ^«>91¥9 ¥9r® *1tC9| nl 91*9 Fa 
9t«ft9 f¥t9t¥9tel9 C9 FfllS ItC^tCBRt- 
(Tsh 9lte¥, wmtf ¥91 99 1 (Hi 

9^)9 *rf^ ¥t9tC9T ^ IrdtCBprtwIw 
§^99 991 «?tFS9t^l ^^nt«r9 
C¥ar ^89X99 C¥95*lt9 fe«.nt 9 ¥ 

9WU[lf 9t91 9t9C9l <<1 W 9C19 
^9X919 ¥tft 9l^*t|59 ¥9R |9 I 


¥9»lt9 999ltX99 WlftR 9ltfire9 
9t¥tC3T9 *Tt9te9J C»ll ¥[t«¥ 99¥tr99 

¥tC*fbT9 sfWJ ^f¥r9 C9¥91 99 I fll <3f 
¥9911 ¥teBf Ht»rt9t9 ft9tX¥ 

fwlX9 9t¥9t9 ^C9fJ« 9?t¥t4\ f9^9 08»! 
9T99t9 ¥91 99 I »• 9J¥ 9t7t»!9 Cm 9t91 
9t9, 'il9¥9 f99tl IjtlW <91 9f¥9 

¥e9 9191 919X9 I 

9^f9¥ 99if¥C¥ f9f9^ ‘91 f99tl 
^^9t9¥C¥arl5 *5(9ttf9 Wf^l <918 

I?t¥t9t9 ¥eW9ti9 8** C¥te¥9 «re9tB?9 9t9 
9te¥ I 'AC'® 9tr99 C9t9 ¥99t9 Itlfl- 
CBRte9l9'«f¥C¥ Wlt9f^^ ¥99t9 *19 
9'He¥ 999tC99 919T C¥9«. f!fl9 ‘<1X^ 9tC9 
9tC9 WtXBf »ltnt9t9 9J991 <¥1X91 W 
^e<® ‘fl(5| ^9'99 95t*r-f99T^ fe<.*rt99 c¥ar i 

^^TV-tflf'l C9 C¥t9 C?rt9 ^9 •tfl- 
¥l|9t9 ^fl9t?—f^ll « ^99f9¥ ^irf¥9 f¥f« I 
‘fli -If^ ’rli9 *fft9Jt®— 

•ill 99 f99TV9fV9 99 I ‘il¥91 ^99fti ¥e9| 
¥t9r®9 ^99 9ft¥ll9l 9Ff9^t9*l C?t99 

¥t9-f99f«. ¥ Bf»f-f99r’> ^^9t99t¥ 
f9¥t9 ffC9C99l <99 ¥9¥ 9C9X9 9^1 
FII¥«19I 9tC¥ «f99 9¥ 9tf9¥ 

9fi¥l|!rr9 «t9r99 fl9T^-9l^ 
9tfe99 9fi9t9 f99 *I¥ %¥t¥9tl 1 >*F> 

9tt9 •f¥9tfl¥ 9f9¥IRt9 C99tt9fl 

^ ¥¥ f¥e9t¥9td> ‘9X9 f 

9te99V»X9 9t^ ^9 9¥9t1^¥ 9fir¥ll9t9 
* 9 f^ ^ft9 I ^<5^ 9fl¥R9t9 999 9X91 
9¥ f¥X9t¥9tll 499 *rfi¥IHt9 
99^X9 C9 9fl9t9 ^rv9f9«^^*ll 9X«t» 
n¥9tft¥ 9f9¥ll9l 9i9t9X99 CHX9«tl 
9¥¥91 8 «« ¥t9 91 9«8 fW f|fX»lt¥9tl 

9 % 9r9t9 ¥91 I <91 9X9r <9 9¥ 



] «tirflTr atBrn «if^55»riT 


pRittsTH? ««» H^^»r •ftw 

iitfVsr >Tt?tnr I «itf^ 55^t| 

TOJr^sT c*it^ c^tis > m 

S»lt^ «I<t«. C^tlB ilr h’FI I 

««• CSftiS 8SHW ^1 I ’ft?t^I 

^«r?l 3rf?tnnf ’it’f irsi i 


c¥tf5®»!N^i e8«»4 c^tlS 11 ntai 
cw c^ cni5c^, 

’«i< wt^"r i ^twr'sw csai^i^ni 

'«ft5f5[#^?F?n:«i, 

csrfavts <Rci), ^Ttt»\f«^l f^^itct, 
«(M«( TMm '5f?c^?r fH:?jt- 

«f«c« '«if 

^IIOEI 


^t?r^ f%Bt 5 ? ^ciatcinr < 4 : 8 ^ 

*S»r 5f5t^% ^ "TNI aTVt*t%C??r 


«i*nt*i’? f&. c»r^t% 

«t<ijt*r^ 15. ’«tt?r, c“r?tfe 

*ftifft«f *fflTr9 

R f^. a-f 

^Itfil^r (Coumarin) nr^f*n ^Cl 

»?t« ’Ttm f^fsf ^tC8?T 

n»i*T *w >»=ia ^c«! *ntr‘»ilt?i f^‘>r- 
^wt«\i<?ti;¥fH-«flt5. fw. fsfat^rhs ^wst 
c^«rtw f«r*i cJrtr^»i '«i«fjtn^ 

*rrji il^5TOf ^ ’^Jl^* 

*ijn»rtlut*tT, '‘%^ppr ^51 ^ti^r- 

’Trttf^^f »T"^ nrwi 
^tfl nwr •rsw^ l^fSrstf^iS 
¥fc^ •rrc’R 4^^ 
f«f. TO 

CTf^M C^fttSr <iR^ 'flttBIl 

( ^ C’Fftt ^<ITr*t¥ 

cw-'^f »!t«r TO^fi TO5r.i «tflr5 t%cif 


•rfiTO f^5i ^ (i&'5»-'a«) nn’iii =fm 1 

i^tSST 

fist? 

»vsi 3ftr»i R^tc? f? I 

«ft5 ?f? CffS^Jt*! f%^cn? 

«r<ft5r liprft? 4 ?^ ini ^st»f '8 

%??c5(s ’Tfrt'si I 
>S8& sTtC9f ftrfi f?'5ff?®t»!Cf5 ^sTtfST 
^ttn? «I«fjH^ 4?^ *t?t5T f^’TtC? C?N?t5T 
01?^ i:»«(« »rtw? *rr»r 

TO 'Ttc^? I ^?*r? ^ f?'3tt«i? 

4CTf?5t>T ^'rrtnv Vi 1 
^ *r^5t9!TO ^taf 

f^fir TO^r I «i<fjt^ c«r?t& 

^ TO's « 

’ifift? 1 • •-‘flar'8 c?^ c*iV^ TO?ii- 
fOR I ^t? <?¥{5 <ajfm 
*Chemi8try of Vitamins and Hocmcmes* I 
#ti <rmii «rTOi» 



wtm « wwtn t i 


c^ipr-nsrtf *(?t< c^r? ti 

<a[<i ^ ’i^c^'Q <fc^?‘fi 

▼ncfST I ^5^5^ c^\i:?fii 

^•rMsf ^<m ’r^tn^T's w 

fwri I (ur?? “ft^a^tf^^ '9‘lta^, 

5tca^*it?'e 



«f«JTt*f’F fe. ^tn c*rftfe 


aatn csrtntllBa 
CWm miV^ I f^fsr German 

Academie fur Natucforschung, Halle- 
<111 w. «oT¥tr®f^ ’itcai’^r’T- 
<flic?r»ii'e f¥gal»f nv irH5it»i 
^ 5TtiK^*r-«ia c?t»ii, sif- 
« <a^ f^f^ Ifswfsr 

c¥^WJt»i cnt»rfli5 <<a^ ¥rtt" 

f^rfeiNTr*! mK ^^i<sfr>if 

5TwHl« I t¥w 


cfRfJt*! PiWliSa f^. f^> ata 
c»!^tatapr*f, arf'^»t*i aw 

*rtcavr ^ If^ati w 

C'fraf^JTI ajgi fNpP5t«tI c<fr^ 

'^airrraft f®. ‘aar-f’r. f®f^ <aa^ 
’la^tcaa *(w|a*i »it'® ^aa i 

fap. 

®t: iJji* «fa}<ar?«l atta^i 

fa^faPinit^i ^r^ia (ai a^atca osf. f*f. 

ca?®! ^^ta ww ^’Ttca 

nfaffe®} c"ra ?pca caatac^fa 
5Ft*i®r caca^ t^rafafeo^ aa'^a'ta aa i 
f®Pf ta»it?tat? fatfa'staia cacv nfac^ 
(fla. <a. f®far i 



aaartaf fefa^atataa 


i&j** nti»i ®t: tfurr^tatif f^1fa9t»Ka 
cai^ati ipf <«a^ >&«& ^tm 
^ fatfa«t»w cacaF % #ai f®fir »it® i 
•rawm^afiotfraF ^.<iw. «rjatm 


>s»%i 3 «8<5ii i»s» 


nwil ft>i ^t?r t^. f^m ¥r«f 1 >i»ti JTttn 

c*fn ^ 
njtfii»T ?fPN5w 

'»r«rjt*r^ ‘H’T. (S. Mandel- 

brojt) STCW I i»«8 ^TtW ’tTtfs’r 

C<fl^ *Tris honourable’-< 4 ?f 

f®- «<i»r-f^. (cl^) f®f3f i 

Concept of generalized Fourier Trans¬ 
form and its applications— 

'tt? ’fC^’lTt’S «ftJt5T CJ^af I i»4 8 >rtt91 
fks 4^51 ^Rf*r 

I ^aab- 

men >m. 

4«itsr f^mc^ c^tn^fsT 
^asT I >s»^-'9 men ®t: fn^ Ifn^ie^n f«it?RtJii) 
f^tRi®tne^9 ’prfmnlBe^ c«rte¥n?i 

f?nte=*r ?j«a spe^i^ i <flm ‘fl- 
?t^e'8*fc5i?r «rt*i3ie*i 
nfs?<JT ^eiisf I 

®t: f5i\ew «ijt*itfnfnen ('ntnn 
^{Bn c«?ea}^) m«r mef i 

?c?twt?r «!. ■^Kf^^tne? ««^iB 

»ff^e®?r ne^^*n c^sf ne® ^ene^Ji i 

'SWJt^ f«. viW. 

®t: f«- *fl>r. *iiit9tel? 

^»^s> nten? esre’^^w 

8f?rir3^ ^t?jsr i c’lW^, «r 

fttf^nei fin 

>&8s> men f^irfi®tni cmi 

vJ 

fn-^iili. f®. nt® leiRi 

nwJiii ^ iwcm— 


’jjsmffe® me^ 

«rtcii 

fi^itn ®t: enhtiB '« n^ 

f^if^®tnnra '« n^n^mtn f^memr 
?l®t«%nHi iuea mn c*(fe«!f fsl% 
f^’«if^mneii9 npf® « nfin^mtn f^^tens 
^(fyt*f!jr ^£1^^ «ri(t5T f^ntc^ lei^i i 

ne^^m? Bfe» 
>»'*»> nTen?i ^ntt sitcn fsfsr c^jf 



i 

ftntftmn^f cne^ nt® mn i 

^tm^itn ftmtiiff, nfNs, cwjtf®f^«i 

^nimn ne’iJj'ftif mw cifn«f 
limits <fte¥ I 5t: i^- 

mfte« 1-«Rntw 

vein I ^t9] lenn ®t: (iilB. ca?. 

®ts ‘fim^arenmii 

nteni cnc^isi >a^»i men« 
cn ^wtel? 'ntl'«’Ri f^if^itnem 

Wc*in) ifnarfil^ c^rtPfJTi fkm i 
niCf * 11 [ Sufficient statistics-^!? 

rnnfW *rc??m ![^lw fim»fn ntew 









^ mK 

sftw il97 ’vm ^ I ®t: 

^t#i, fsirsicnt^ »rt’(1i^ 

5?C?ST !>»«»« ^?ftl 

^Jt!rf®t« Discrete Distri¬ 
bution *j"»ii:# ^t">it!5fiitr’i 

C?s? I 

®t: Bt5’® »Ii|^t?l ’t#® 

^fi9Wt=i wt"lwt»i I ®t: ?^5r- 

sJt*tt®t9i ^5^ >ft:5c^*r '«r 

^.‘Rsm, IfQnt^ «rJt?tc®f*f ’rttft^T’T, 

«W3 W f5r. ^t 

®t:^t%?ittTf «itfe»it^ nt«itc^9 

I ‘fl’T- f®- 

4. 1C*! ft'ftn laint® ?1! I 

i»NS^ 3ltx*! t®- 4. f®. ^C*!W C1|T^ 

f®fisf ’I’hS *!tC^ 

5l®sfbsf^ IWCBf CTi^TTfs! 

’!tc«! ’tfrc^ ^s^rc’itnT ^ c*riir «ii. 
![*! I in'« ^w®fn 
^-Sjtn 5fC5S! Uin^ ^»^tr 

*ftn *!f« Mk nt^i 

*ft«itn c«!fr^ site*! ‘®N 

f^n'srf^’ f^faf »!t« I ^^8% 3TiX*! 
“4tcirH.n. ^JtiSniSfTt*! 

*ri8itn 

enr^ win f«f^ «Ttw ^enn i 'Itn 

fntHcnfn nnH^mn ^cni I. «sffe8rt?re 

fiw I 

^»««9 entn? >»«»»■ *rt*i f®fn *rf9tn 
fn’^fn^tnnnr *tirNT^i f^c«fn c*pfntntn 
zm >>8^ »rt»! n^ »!tc^tcni 


^fc»!Wn c*ii5tntn flwi 
*ftc*!f^ fnlf^tncnn ’liKfnwi fnwti’m 
c*!^tn %tcn cnt’tft^ ^ci^—win 
cnntwl fsHua! ^tc^sri *ftc»if^fn 
«rn]rtn¥ f%?w» i 


<1 



ijj«—’«i 3Ttcn c^fn wn 

*H 

enntnifnew fic»R i v&tk 3Ttr*i ^td|n 
^fwn ^fnwfnrnn nn^hnnirw 
Wrw cn wtnwtn nn Rcnfiwn, 

nwjtnnr «!tfe»rr¥ wtn *nr« %®h i »it^ifwf 
1nf*Rf nfiiswini ^nhTt f^fk I*. 
<fljr. ^tn. nftf^n'e ipr i 

^njtni ^itlntcvn •>«i8n'e cn^ ntnnni* 
nw tfWfnw ^cii ^nrtn^ 

»rwrtn fnnnnv fcf—‘Partition 
theory of numbers and its applications 
•.to Statistical mechanics, Astro<*physics, 
Magnetohydrod ynamicS} Superfluidity 
and Superconductivity* I 'ttn ifTWItn 
lorn W¥ ^ vi cn^t*! ciK 





inline I 'Itw ^?K«ftc*r ^*it 
«R 1w. f9^ *Jt« ^WtiB I 

wr*r^ 'fl’r. 

ft^stSR (Partition Theory of 

numbers) 1 

I®. ‘fl’I. 

nt!5^sT f^t!ita\ 5rNt5“4ir »pr3t«f»! 

W ^<(fe I The problem 
of the maximum value of the numbers 
of partitions of n into k parts ^9 
nr99*it 919^ »!t® ®c9ni 49 ^ (sit 

»lT99*rt9 ^ ^Ip-rtwc® f^fefaF95i-f9^3F15T 
pion «r^ ^^*ft«rc99 

9JT91t9 979 ^® ^ I 

<Slt5 «19^ rt® 9t»l5T ®t9¥t9 Mass 

radius relationship 9Jt9Jl ®99t9 WL^ 
c9 5tn 

«f9«f9TI ®C9sr ®tc® ^C»!rlt.tlftf5y 
9jt9jt9« ^’flp ®C95T 
I Bounded Harmonic 

Oscillator ^9 *1199 ®C9ST *99*, 

ifvt® ft’rnii *ir*fT c^<s 9t9*r 

«rc9t»f ®91 1 ^Vs 

nttpajr:®! Random 

fragmentation I 

<«¥ 91 frRtt®® 9^»l^Ct[9 <rfQ®®99-<a9 

«rt9f%® f®f9 9®9 

C’fW tfPTtfir® 9fr#9 49^ fecil9t9t’!T 

ff95Cf9 >irf JWi^ajani 9jt*i® 

9Jt9jtTe «rwt^ ®CT9I <9^ »(W9*ft9 
f»1 «rt9« C<W5I 979^9 ¥91 991 

W <119911 9t¥t« Wr ^9t9 f^C99 
<ll9Vrl9 ttll959t<tT C9t^mT|9t 


iati srtl»l f®f9 Bunching of photons 
in a beam <a¥i5 <rC99l1“*f«9 4ft*! 

9fT95n #t9 <n:99it»i¥ ®r9i9 iNWir 

ffsrit^. arl^9 ^ 9 ^ 'Bi¥tr¥9 nitftf 

■sntfi® 9nt91 f®f9 «!t9'« cifiacf C9, 
^a[ f9f¥9l 0»FCai9 aiTtl Pffjlrf 

(Lamb shift) ¥91 9 t 9 —<fC99l1- 

919 ¥C919 CW;tf®:*f9Kf9®l ftl9¥ 
ftri I «!f®nf99tf^1 '®*f>r*l9 9t¥f^¥ 

n9tc<9 9f9t99l 'Sl^nft*! ¥91 

9^919 1 ^t9 Stability problems in mag¬ 
netohydrodynamics 31"*lf¥'9 llllltf 
^?f9fw® I 

'Biirtnf 4 !^*i!¥ ^t9 9tarc?9 ?rc99it9 
9C9i t^9f9 <ii9^ C49‘f1 C99I ¥t«t ^t9 
^9Vf9\ fe«.5rtl*l 9tai‘<fC99¥»l<J^?«f9 9t9rf ! 

■ »*• 'Bi9itn¥ «it^¥t¥ ¥t*iart¥ 

'¥9 ntC9P19 49 tf^t9 C¥C»11 
f2(^tf9®99l fsfJT 9^9tt9 4f®fctt99 
’I"»ft*r¥ ! 

®i9Jt4¥ ®lt9. f4. C9I9C?ltarl 

*tt91 

49Itn¥ 4t9. f5r. C99t9tWl 3ftc»19 

C¥8p9t^ ¥t9n(C9 49]ra!91 ¥t99! 

sf® 9f9 ^«l«{t¥t9t9, ¥'39, W), 

C5lt9¥11? 49^ 9t9f9t9 flfflfNlII fH9F¥®1 
¥1991 f99f^t¥9 Iffl ¥fi*rf99 Cfl^t 
¥f9^9 f¥f9 ‘«¥49 991? fe¥9 I 

49Tt*t¥C99C9tai1 4t9 «•• <R99TI-¥l 4¥K 
^ I ^t9 «¥ 49 ¥r99¥ 9WJ 

9* 49 f®, f®f^ Cnt9l¥9 I ^f«fr. 

♦f9Mf^¥l¥ *|JK¥ C9¥tr94 f9>ltC9 ^ 
<tl991tl ^ ¥91 ^9 1 



lit? C^ totv «««. i^. ^-4|?f ’Tf® I CTf^ 

stiis «rt^*n i ^ ^«tf??it>i f?»rtt-«qire 

% I Absorption Indicators j % l spr® | 

Redox Titrations, o I Complex 

Metaphosphates, • I Organic Derive- ?lt^*TtF*l f^!?. 

tives of Elements I >« Ht<n 

^ ^sft^- 15|^ «rcwi 

*ri:w!f ««*8 3rfw ^«rrf*f=v CTijiitwi csf’ita nfa^rfe^r »rtcspt 

Heavy Metal Soap ^> 5 Jf 4«rtsr Jlt^ «rWl I »rtC»! 

i98» JTtc?i ^if? «tw 

c^c?F |^raf»{f®t?^ s^sji 

»Ttl*T 'eit'3ft« 

ascasr i iaa^ 3fti»i.a 
wtc=«ft#iH ’jrta'ta 

aiferift^l fairfa^rr^icaa c*ttl->srl^ca^ 

caN*rtJT arta^ bs8« 

atgfn' feRtf ?it« ^caa i 
MBt srtwa cJTr*5^a att»f f5r^ 

atata^a fn. ^csrtt»ia esp^^tata 
ft?® lea^ naa^ c^at€l atc^l 
caata»i cat^ata ^acasri 

^’aifa (j&eb-*®) 

a'^5»i <£tat*T ^tasf i b&«st »itcei fittest ’^Jt*fv fct**t-4a ^^car ’Haaai 

l'^taiFt*lirT9j aaiitjitai-^rfaj^ wna ^aa^ “Banaras and its Umland :' A 
a'aa'tcacvi f®fa 4ata a^'Sl «nrt*T a^caa l Study in Settlement Geography” 

arart^fa^ cafcataji araf^^ca ’I'Pfa'fta wc® f«. f®f2? afcaw i 
fat*ta r fa®ta-uia Ji-»ttw=f (>»8i- »ittai f«fa caam fatra®mnra 
’«•) uia^ 1%. •fla. ®ta-'aa ®ta^ fWta faaittaa ®ajtn*F m\ «fata 
wtata^c^ ll^^-isia csataajta ^atra ^a «aa^ cal aca ^^aa® aaf^^® 
•al ajtator #ta ata ®a^^i ®niai 

If^nta ®a cafaSf 'aa^ arNta acaaita a^ajtn¥ fa^ art«- 

®a Or If^ta c=^?jta catatifta ajtf® aftatia i >»«<» atca 
a"ata¥^^^ OsOr «afwa aa» i f%fsr caf^aa ^ caftafacatr^ >va 
Ofaw Ow arOsita •aat Or. <aa. atl. arfi alaartfa® ^ta af^carcaa <a¥^ atari 




fwwm, j %itsi mostm 99m 


«Ft^i ^^c<sr>f w 

¥ti:i^n ara^ti, Tf^^iRi « 

f«fjr ar?^i f^f^ »H9t»5 ^f*ii3 « 
f^<attf^a jfTSi iask »ftai c'lfc^ 
iftiirt*! fwfl«srt1¥8jt9i c’lt’TtliS?! 'BfJitcifit 

(Geography of settlement) 

’n:^^*f'hr <ji’F5?5( n(i:5Ni 1 





Settlement Geography >r^# 

M?r nc^^lt? f«wi ‘!tt^ ’ir?'8 

•nw ^mwzv ^^cif 

THZ!^ mK irn m 

l|W %8 WWi« •fWi 

'itiw I®. f5t!5rpn m9 

^tif ff^rw »Rw >r^« f^fciR 1 
c^t«>nr cnh (ytbnn Geo- 

i«8pHy) (>*(*8) 

cn^f-ftntwif mpmhr <?f5* 


«fW¥Waitf^*11^ 
*lWteff«(—‘Bangalore : An Urban Survey 
(1964)' ‘Umland of 

Varanasi t A Study ^in Settlement 
Geography' I 

^ti55'8 c^nl' ’fWH-’fi 8tvt*[ 

fWCfSt I 

«it#. ^t«i«r 
jr9t*rt%--^f«?f^ "it*ti 

^*is|^a^ CW»lt4 

•rfli’?tw >&•« ’itw^ ®ts ^t?r 

viisT. ferf^sr «f‘*i'2r?*i 1 •eeiW^liw 

91'5<C11^ 1ic»l 'Itfl ncna fi’Vfeit® ci4 
*f4 <4»it?t«itiTa 

I ®ts ®f5^- ®t®- 

fsfSff eit® ’TtJ? 

^ c«<ii:^ ^T’dsi 

^|;f afca »lt^>f^ IstSt! Sit'S '*R5*l I 

sitc^si *t3 r^il^'srt»icf 

^rasr 

4^«ft5r f^sTtn ’rtw# 

srrOTi sitter 1 

^it^r 4 ^ 5 . t* 

siff 44^ *fjtc«itsifif sr^ 

ww{ I ’iFttsi ^fM%tsi 

(sia^f) ^ 

4W1 

f^fst ^mwi ^ *1"^ m 

v^gfJ^ 3pr?pt,| 

HWf sfg![ lait# sp^# wfj <84^ eitsw 
isi^siW fawi 



>•8 


'•tn 

¥ttt^*f7tt<(t»iflf^rt»i c*rt»it^i5, 
wTt^trsfJr ’Ttm^PT (*Jitffc»Jt9), 
f’I1I9C’8PT 

c^rWlfS, c>rr*it^ sirt^ 

c^it^rt^fs 'OR 





m? ’r?-5r'sHf%i »«•« 3Ttr»i ^-H^rrei 
^t^ti:®f^[ ^ »TtCTrc«TJr ( ^TmU ) 

iWf f^fsr 3T^t*rf^T ^r?Ri 
>&«•«» aftT^Wf 'Sfw f«fsf ^fSTt^r Tt^- 
*fjtc<rt»if«r^jt^ c^t’Tt^ ’Tvrnf^ 

tt^'s f^fsf '6 c^^iji 
^^XM I 

f^f^f 

*n:T ftwsf ««*K wn 

w ^ nvm w*r% flic»i3t ( 


^ ftwtn t 

f*Nc^ ^p*rHt3o^ 
3T^*rf^— 4t%'«Ht^rt 
^ ’31M ^»f ^ f^WfST 

^c<jrc*i3i it<fi->i«t*rf^ »rDr 
frwT, ^tm mKj ®t: ??<rtni*iTtr!nf 
5Tt«r ferir^rwt^ i 

®t: ??Wt«fTti 'Stm ^rs^i f^t^r 
tt? ’tl’W'Thr C^ (Devclopmtntal 
biology) 

^ 

^nrT*sR >r?wt%l «iNf^¥ ®t: 

?[c^t*rt'rjtf itaf ’i^itf^, 

c^T^ *i?c^aFp?Pr*r 
mK c^Wf 
wz9zw^i c4rPit®f^ tts 

I '«<Pr ^ ®c»ir®3il 

utare^« nRtstf*?® ®w=r i 
®t: ?f<tt*rt4fjrt 3retsRt^*f 

^v*i ^^wtPr®4ir*r i 

f^rtf^'st*!! fk. vg5T-f3r (^jftO 
iflsr. i*i>T-t^. («rtf^f^«ti) *tlWhf fsfk 
«r^ii caj%ri «r<i?r frw f 

«iii*m f®f5r ijwtrifT f^tf ®r4at*f® ft. <flH 

ftfttt «fw ^ I 

^ f®ft ft. fferfl »rrw ¥Pi^ i 

cwwfeir. aiftaf^nt 
®Tft *f3r ftft Laboratorie 

de Morphologie>>c® Prof Jean Bcachet- 
nw®tw’fi?t^3Tj cfTt<rc«lftft 
snftfta fNi«H c»r%tif-‘g j^ 

¥ftfti otoWI ^(tkm wcf ^tr9 fsr r 



c 3 vhrfhr wt*T irftw«m ^ • * 


*rt?f ®t: 

5T^’?I «ftf^f^^ 4r«ft5r 

ftjTtc^r fk^ f,^\ •ii^ =»T*nr 

J *lt9^ VWrsf Developmental 
biology 3r">tff^ ui^ «r<m c«t^?r «tr^?‘ft»rti 
»Tt«1 CHUf '«Tt<ar^ 

ftciwi ’imft? TO ^5i-| 

TO <11^ •TflHNtl 
Developmental biology 



»r^«r<rr^ (?par *tfit«rt^« 

Iff I f^1% <iif «rcffw«?l ’tk I 
’fWf^^ntirw^ ^tf TOfftf 
IPrf I ’T^ TOff fif 
ftf«. 'Btf^f ffBifT ff^CTOf ^tf»itwt- 
w <sff»i <<f^ 

^ant« TOpsTi «t! 

fpr NtfJtf <«f ^ fttf »ifEiTlf c^twf i*ftwi, 
^WCWf nt^ffT 

pFtif f ifcffitf frr*r» i 

f«f5tC.S.lR., U.G.C,, I.C.M.RC¥f^ 

% 


wtpf fi*rt»if cHi^ '«f<^ *rtftfT 
c'fp'TO^n fttf fsfftfftrs! ifcff^ti TO 
ff iltar fsftr »it« TOtf’r i Cell 
diflFerentiation TOfftf wr?? ®t: 

fjPtntfTtf W( 

«ilf»T»r« TOCfsr I TO^fC^ 

Experimental embryology »r^c# 
nrff*itf TO »Ttr»t ^cftntfJtf ’’Ttf 
CiStftf ^ •ff’f »!tfS TO*! I 

'ilftftf fiTtfn^tf Wf*5< ’ttff'Ttf 3fCW 
fff «iiptfti5^ ®frnt^>f 

»itfi ftc^T ’TitfSt'® 

f f%fw fTO^rtf 
«<lf fTO«!tf m»!l, 

f%fwl5t srfnl^ 
t|r»R I Prof. Paul Weiss 

<sif^ ft^CUf ( iFTtfircTtl^fl) Prof Denial 
Mazia-4lf TO 1 ^Stf 

cTO cffR »Tfi;ft^ TOTirsr 

(Developmental biology 
ntffftf^tfl fitf^ TOtf^r) 
¥t:wf Rmf*i ’fuller i 

®t: fPtntfJtf ff cfH ^*1 TOP 5? I 
Developroena! biology 4ft*r 

TOf'n piwf 
TOPJT I f^f^r 

« TOv«f^ ^- 

«p®TOiF TOtf fftar ^ifp^ 

CTO «r5ltlff TO 

c«rf«ii sfiTOf rto «rfR 

fin 1'q * lcvf ’TTOtf’T^ f«f5r >1^ TO 
«irfi TO^ I c. s, I. fttft- 
•tf^TO fi^t^ I >rt;f»i 

TO9 TOftf <«f^ ^ 

<wrf|pi^ fTOlw ^*r 





[»>rwji 




1 f«Pr <7*t*T 

vtfef^»i?f spran i5t: ’!;c<rt*tt«fTlT[ 

'g'sr^gri \ f^f5f 

«KT^?r I 3itwi ^1% 

W «r^ »fi^^ «rwt?r 

f^rir 1»n:'<n:T|5T i tstj >rhi 

*fr<rt*rt<fjtni? c*iki ^ f^e 
tfl’FWST ^i!?5r (Biophysicist) tsi^r^ 

sTTsr ’TT^ItsrtW 

«tm*fl 5F?trf 5? I 

^«rTt*Nf tfl. c^. f^ai 

®t; ta, (TtF. f*f® Vila's !i|tr«!? «:>rH irt^ 
wmar?*! I f^f^ sflt*! f5rfini<a^ 

a n Ti ^ tc g fir c’frar «r^3pi *r5W!r^*f 
*f^fa^ptr»r=T (atwt? 

r«fi i i ’ a it « T^) catsf ftfar iS)>8 3riT»T c>r'!rtJr 

C^ fsl^ »rt« asT?R I 
«rTs^ fi»! i 

fw *rf?|jfTTni c*rCT f?«rit^ 

astt«r*rt? 

«t?r^ ^t?iar9 ’rr5R«ii ^ ^r^raj i 

®t! art^artr^ ^ar^tc^ ▼or 

mar^ iitr^ 

fk^ ?5f| •r?ar^arft«I 
art^Z?? %traT faff5<-<iR arf^ 

apTflar I (iiitj 'Star ^ I 
f^far ffarizaiar *rfS5t«nan 'fzajai i ^ts 

fr. <«»T. '^Wi ^^atr*r Starrs? 

>!9tvtar Physical Anthropology-C® 

C9‘^ *tt?f '«lf%-aT*^ 

f^Vtar to? PWFl»!tm WW f^. ^ 
catorfat aR«K«r crfaf c^srt ««a »rlx»i 
f^ zarr? t^- 


«!t?f ?t9?f ^tar fsito? f?®! 

“?ta»ita[ c®itarcftr l” 

wtair^ to (ijzjf ®r: ^ar i»ta!^ 
af^aptar ar^^tft 

*i5?tar f5f^<5»?? I f^r? Pr^ ^*f'»T?tar 





'^HJt’faF 4. RF. Par 

?a??t»r »Rr?i W 
to <star^ar af^tar 

p?tR Pi^ ?? arte®! cs'afe 

f^aita parte? ^tw C^cap 
I 

’jarearaj *rz«(i f«p ait®J*?ti 
af^tPe’Pew ??? veajaf ui?^ ?aitPf 
??? ‘S?i5 aFft®r ^aitl 

I (rI to Pft PtPwto 

c?N?t? ?eai? 1 PsP ?p? sraiRsf- 
«rtto"®tf^« ^pr?taT<fl?^ ®ta[?Ttc^- 
PPaf (Dermatoglyphics) ’TR’^ni 

5t»ltiai? I Physical 

Anthropology-'fl? PPt nPfl 
p5p ?*tan®fl ^apt"t ap^aiij?? I 


* • I* 

6TO «tf«rcw >*^ 


'»Wit*f¥ «rf^ c^fft 

« *f9-f5f^«,*n “TKl 

thology) 'af<frrn^, f^r'stcnir 

C51ft9^lt*T '« %n ’«r^ 

c*ff®f5rc*ni 

fir«(t5r (Chief) I f«fir 

■•<Ft?r*(t^c^9T ?ft>r*rf«tw catena 

«ra^*l f^farfS^ f5f%«.’raF I 

wtn^ cB^a^t araisri5*i ^can i 

enf^-fftn ^c*i®r enta^ 'tta M. B. 
B. S. fsfvsf qfw ^can I naa^ nnca fsfn 
^fn^t^l fanfa^tna cnear f®. f?n. f®f^n 



^arr*raf ar^a fa. cB^^at 


wni is>«* ^rtena «rtac« f®fa 
^fna^t^ta %n ata tfn’fjtn caf^Pra-^a 
catnfta arean i >»«» nt^n f^Pr aaaitn^ 
<aav fa«l% 'srata %tca fna^ an i 

a neaaar f?ntca %a njtf® 
^ta ncaanta ca^ ca®*5Ttt« 


^artn <aa^ frc ^tf®aF cnev 

trna^a nt^appftcaa ajaata. caffe'e- 
«rf^ente^t*r, tfn^eni-ca'tcaenaT «naa 

lfn^eai-f®f%^nn n^s fa^ i f^fa ^ea^i5 
ncaaai nfta'aai nfaetnai a'eacia, 
®aicaf a^caafiS nfaatfn® acaea ^^ta- 

cn^ta va cnfsaitn ft»rt^ 
writ's c|fai-^a 5tacatrn®ta i ita acaaffB 
^caneatm ncaa«ii acia—na^pifa fHaa 
fac^tc^fa^Ttn faaa n^nfV® 'ar^^a, na- 
^^aa fa^tn ’rnf^® 
c^fnafJtn ^ta*i, na^^fa sf^apnma nf^^n 
na»a*i, ntsjcaa catena ^tan fantca cati- 
nrtatnt^ ^"nc^a f^nt?a, na^fa 
n^aptfa® catena f ft^entnt^, na'^fa-atnaf 
'Qltaa fsafna^Ttn ^^it^eatn ^^Jtfn i f®f*r 
cn-f-'Rcma faf®anfi^ta «fta a«« neanni- 
*ra «f=fr-r =aeataa i ^*r«r cne^ «fartPf® 
a^caaFiS nti^e^a f^fn fa®t%a enn? i 

iS4v«ir jftC9t fsfn a¥e?nta anteasna 
nt® ^eaa fa^lat^ ^e<»i 
fanft^meaa cnf®afjtn afencar ncaani atnta i 
f®fa <iin. ‘n, caf. ^^aH 
‘iia. '^ta «ia^ ^(^*1**^5 cwn«fna atai 
neaaat ^ ftn'tcafsr *ffaa<a ^eaa i 
f®fa ftf«a ^t^^tf®af «i1aea>na « aeainca 
^^"t «sran ^eac^a i Bsair aten ^aara <aaa 
>»«»o aten ^'s f® carra^'Qc® 

^fn^tn ca1®^a'« aitenfaai a^aptv. •fe « 
w<irca f®fa ^ta ncaani- 
nai ®artacaa ^xw ^tafij® ija i >&«b aten 
«{Twfjarta catat^® aar Ifn^Ttn caf^a 
»5t^fafa-^a atfaa aranea* b»«»> aten 
catca a?®® i^^fairHtrtn cata^® m 
Srf^fifjta wacttnffa ^rna awa» 



fi«t3( w<irc»T f»f^ ^sr I 

’Itc'l <«5T. 4»f. «ra!ll® »I«l»fiI5^»fT 

c^N ^rcw^r «tac«a 

I «iitPi9fti (i»«»«) 

Filariasis '«, «rN:?t5fl 

c>rf5{5it« 'ii^^ ) nisptf^ 

«t*r »llW5T'e 

'stsc^s firr®f^fv fiEwi f«f% 

«ic:5f<F « ^fsifSa i 

f^. liliT. »!t^ 

iitr«rT?r caF»it9 ^tBi-NfSui 
dJtpr >TtW?r ®t: ftnTiiN ’ffi? 

^t«3r?*i 1 ,?ryti®s{«ri ?»! 

»<isr^ ?wr]:^sini c'fif 
»«• »itc»r 

fif3Ttt«r sfN^jr witsF 

ipi !iNn(« cw f^fSf 

ntW f^. <^1. »lt« WJ5T I 
aitcn '« 

ffk nt!?sii tK, cm 

mr >»«i »rtw 
*f^?F Vi I »»8' STtW 

w^ *iitPfarr?i *ftf ^fh® Vi 
ntcn 

c®^nt»i^fsri 
^rwstf ^R«K«f Vi 

is^ai rtt¥ 

>{si mn. ^a>r*Pr nlHti te»f 
>»8s nivi >«»(• 


ftflntJi cm f®. fsfSff 

m I 

^rtc^i snjvtfl f«f% 'e 



«nfim R <ii5r. ’ft?? 

v f cn^tJf n?f f®fsr 

Sfsill ^W’T ^f%*ftlf 

?5r I ^»«8 sftt^ f®fsf 
wtc??f ^utc-stn^tfsii fsi^ i?ri 
^jtc<3rti^tf^^ ‘^t<n nU 
>»*» m fff 

witsf® 'Sfjtt«atfwtf5|fj ifC’W'fi f^C’ts 
ft’ftn I ’rtr»! 

?f8[tf^st»fnf ^itcartciftf^ «r«rt5f 

«f«rjtn?F f^tr^ itsffltai cm c^ni 

®t5i c«fc?Flf®r^ « cml- 

•irtq^nfe «[jtt'srt:sftf^fi ncv^n 

ftw ^irn«r i 

•>»«». 3ftc9^« , *gtTO c?r<^ ’itt»f* 

cwtit 
fvvf I 







««. »ftt»i f3f^^ 

’n'Jisiw f«f^ 

I 

’TC'3»«1W tts “Land utilisation in 
Orissa* 5tt*r^ C?5II 

f^fsj 

»rri5fl c«r% r^f'stn 'Q fR '«it^^t«ii «i*pn 

»|’^C# C»lJf I 

«f|Ji I Jitl3?i ?i¥3r 

Pif®!r »rr?r 

f^®5t!r arstr«tf?F?iniT ®fcgr 
f^®t5f fifBt? »if*i^?i 

^%!r wi ^«5tc5i« f^f«w fSrsii 
’T*^c# f^fif I 

’Ttr^^J «IJt^tC®fS “Dhan* 

I f«f^ 

c^jsr 

'3T?l'®^Cf -T’Ji ‘flt 

«it|Mr“i?ti8^ cnt^tfr?r «fsr*t ^rt^r 
^c»i ^t8t<r ^f®?tt5i c*rHtliS 

^Jtcartc5itf*i, c^ilnt^fs 5[c^»t 

’Tttw-iw »(Tfr» I 

’TTWI ®ta® 

^f*i«rw9'e I ®t! »rt^ 

T^m ’TC«r Wr 

«rt«5r i 

5t4» >rtt, c^5 «rtsf ^'« 

^jpi CTtPTf ’rr^*ri-*ni «rf1*r 

▼wtnH \ trt c»iVfitf nm 


»4-W >&o Jitcq Vegetable 

Cultivation, >S»«% 3Ttt»T ‘Fruit Culivation, 
^j>«8 ntw ‘Clft’l’Tn '« C?rtfBf^<.>Il’, 

3^1X91 ‘Flower garden’, i^a'to Jfl’c®? ‘Fodder 
Cultivation issi ^fjcai ‘Our fish 
wealth’ 

ir=ffr»r®i 

*it«frfH’F ’ffir 

f^f®I'8I«l»C9l ffl 51^«51 ^‘sSl^ 

cnsf^c^ ^tfsf^ ^Tt«tjt»rf 

I 5^% nc«r «f^f 

T^C# ‘Krushi Parba Patbani’ 
nlis^ ?l6^rl ¥wn5T l f®fsf ‘Agriculture 
in India’-S ¥5J^tT 

I 

«l«rjf*t^ ^%9I1I^5T ^*1® 

5f«tnf®*“'ttfl?r^®i “iNt 

'«nfrfn¥ i9«& 5Ttc9i *35 

^f¥^tc=f^ cw9it5 

¥cifii I Bt^riCT^ (*3;^ 

^ta ^ i ¥C»it¥s 

fSfsftsit® ^fsiaft^ta c«ff5?cwf^ i 
iao's ntc*! nta\afa®ta -ii^r-f^. f®f^ 
¥aata *15 c«fPiT®fVf ¥C9iC8F?f 

ntfhifa^ta ^aTt*i¥ 

¥a*lx*r '»ii;aa*ii ?n? ascasi i cn ’i^rca at^»ii 
CTCH ciN cm cf<fi c«fa i ’K*«r? 

¥41 ca, ¥ naa ^rtaft^afa 

«Trn ^ai 5t9i cac¥^ citm 

VI I ¥[*atn¥ ’T'Ic# 

^ ¥r5JTi c«r«it4 f«iNr 

9¥w« m »rw ¥xa (^<m c¥*iti ®¥«r 

c-rr^ at»r *ii5Wa^ icn m 



¥t»i—^ta ^aasix caa 

^aalu «rc^ ’tc^I i ^^ff'stra #ta 
ca^ ^ 'arar^ra 5^a f^n *ra?:»itafn^ 
'ilJr. f>T. *l^t«lsT^t“f iSS* »ftC8T 

^tc^ C5*i5ir|1?a %tra 

»ninl sp^^'hsl 

5t<3^ afca^j I Jinta Un 

’pf»i« a’Ttasr fa^tina fa. cata 

fa^tc^fa 'siajtnaf fa. fa 



^art*f^ * 5 ^»!asia ^ai 

’la’Ftcaa ’itf cnt^at nttna «ia^ asta 
>if^a (^•f^ta) ncaait ^ 
a^iaa i f«1a ‘Jia^ ®ts '^la. c^. sra^ta 
Cardiotoxin afa’F ^Ttcna facaa <ii^i5 
>ff^ ^ntwta ^tfiaFta ?Fiaa i 
^ntataiS ?[5ita*taF ^la fac^ ntca \ 
^nafi mw '•lajt’i^F «i3i"f5r. 

f«f3a 95t^ ^caai t>»«^ 

■ttifafa®! fa'stcna c»i^5tata fa^v 115 a i 
w a^a an f^ft a?ajt*t¥ fa. R ^laaFta'« 


C ^*1 a^, kt n^afl 

«raxtn^ f^. R. cjftaa ’r^ntR^ta ita^a- 
fa¥i fa^tcaa ^Ra aitifa^'^ka affsf 
a^ac^ «iftna 1 'sta^iac^ aac®ra «rR^a 
ca^a^T ataf 1 uqaa Rfa ataa *rt^a- 

fawi, feaas; •atffafaari a^Ras acaafta 
^rfarfataff alcana 1 ^Ra^t^i Rifaartaa 
«fajtn¥ t ’«iJta?iPrcaa aja*fn 
C¥tcaa?ttaraa Gymnastikteoretiske 
Laboratorium of Instititute of Pbysio- 
logy-c^ f-m « afa "ttafafasfa 

fama c§fa^ ^itcaya sFtsr f R (fanH 
ataita ^vs) ^?ta artaa 1 Rfa 
'«^Jta?,?:araa ^tcsE ata 5Ft«f ^taa 
'fla^ m facaa wtc^a^a s^c'jsa ajtar 
srt?F « l^c^tcaa Raaital^ 

c»iaca^^f^«'« Rfa a^t«F a^caa i 
RcauicaRRara '« Rm a"aff« -rtCfa- 
ncaaata a^tsf ^a* ^nai a^rr^a 
*tta"ac^a (Graded work) a^^i "fta^a- 
«^^'a atataR^ afaa^a, ^taa can 
afaa««ta^ta araafifa ata^fa^ catama 
^aR, ^aata <2f^ a^atca ^ta ncaaata 
faaaa^ 1 Rfa <aaa asRa^Ri Ratfaan- 
»ina ata\ara<si fa^tcna i 

l^ntcaa '^ajtaa^ <a^F. fapc^^aaa <fla^ 
ntrnammaa «rajta«F ^jt^rspra 
n^nta «<ia^ .anaata atai cm fama 
«fa^ai afiana 1 

Rwta faa'ta <iia^ ^ «iaRtw ata^- 
atRftcaa ataiRa^ faataiaa ^aR 

atan ^aim facna i ^R- 

asf^ta ntow fftcaa atam afta’ai a^a 
RR 1 'sfat^a -rrffa- 
^tffaf aRRa tftR4i-aft»i cant RR 
nRRa afat nn ^fa1>« Rc^ia; 


«iR« ftniR 


3 d 8 ^*T ^firc^f»f«T 


Pr® ?t*r*rt'5t^*R 5rt^?t*Sfv?F c^tc^?i 
»rf^ I ’iwt’i pB5t!T Psf^ c^t?t<n'v i 

Work Physiology-c^ pt'^ftl 
C^W»T Wt^l 51581^ ’f^9! ^‘^f^ 

iftsCTi 

I Work and Industrial 
Physiology-c^ ^tn ifnwtt 

?F^ c^!?ty 

C 9 f^ 1 U ^ 5 ||S| 8 ^ 0 ) 31 ^ 

pPTt^ itfsktr^r 

I 

'sucW’F til^. f%. 

5 T®t<tp 5 —'« Pf’Pl "It^ 

®t; ’rt!5[«?l ^i)^8 ^«r“f 

^8^ 5Sr^4?*l ^1?I5T I 

’FC9i®f, ^t41 'Jt?! PiTi 

>S84 5itc»i fir?t*i car%r^ «r<rsi 

rP\ '■rftf’ft^r fefjsr sft® 

^5ri Pf«-sR8^ ?fr=?^«rhi wc8 

3ftt^ 

f®. fV»i 4^^ i»t«» 5itr»t fw. Pife 

Tf^¥tlR I 

^fl^wh:w >ra‘rt?ia'««i 

«fcw f«p[ ♦rSHi-^tc< I 

w^8tT*i f^Pr l'«tt>?rt^ c?si«ir 

C*lf5¥Jt»I 

fa»rt^, ^P>Tr*T «r^ 

IPs!rt5r ^ 5!tnCT 

(’?rWt»tt«r) ^t«F 

’fWJTi f^Prat»im 
«pfit*tv «ii^^ «r*rhw’r «trr?tpiu 
f^Pr Pnitn? psipT 

Vf^ T^T CSiJS ^^[It1%W"W 


«ii^^ 

f«tP»!*rt®i ’itcu^r^’F «if¥^tt 

®t:’rt?[f 9 f 8 «j 5 ?l« c^csi\f^^ 

r^Pr TO’pfe 1 Ptw « Tv[m 

5 t»! 5 rt?r N 5 i 8 C^ ®t: l fHiiH 



'«I«l]t’1«F far. 

C 5 PC 3 51 * 1 ^, ftHtK*!? 

*it5(Pr^ ’isf'2'1 fssrtlcs^ir 

c5pR c»r^f^'C*(t^s C8t«if^CT"»rsT^ ’T^'si 
>T’»tf%^ f^Pr i 

fsfjf W|-?I-ssM 5 STJjgi- 

>i|ptlt?i ’TNtfar^ 

3[J1^ Jj">n# »rn^*l1 I UNESCO, 
tfeitsr ?Pt^fvi 9 i IPsit^r 

«i3r 8t«T5triI»! Pt»1-»TJpl «l^f%i'<f 

sil5n ^t; Ttsi 

^it® 

f<r ^f8?Pr 

csf^ f^fsT jfTf-j i f^fif Pwrt'e 

I W, H* 0.*®^ 







^^ 1^5 »ltJitH¥ ^tljl 

’Ti’»| 9 ir!Rt 

anvic^f <sr?*i 5!fc?i^^5r i 

«wrr^^ ?^ff?t 5 i ^»ifitm*rjt?r 
>f«t*rf %—'6 Htti 

»TtW w^'sn^i 

^nsfi ^tHt®ti ?r?t?r ^ 

uqjr^ >» 8 > 5 Ttl »1 •r?t<f^®tir 
3 T? ’vf^^F'hs'hi c«f%®l^ ^zm c^fC’F 
f^. «q»T-f>r. ^5i I •fi? 

f®f^ R 1 ^^ ( 1 )^^ 

>»88 jftTJi «r^>r C 35 %i® 

R |. (c*i^tR^t»f) ’flt’sj'tir 

I Shibley Scholar 

RR yii9^ sftw c«F. ’fR I 



^fnrt’T 

«i5!^sT m\ ’fmi'ht RflyRtrsi 
RR^ mz^ 

WIR* ?!r I Gas Tur¬ 


bines and Heat Transfer RR 

Prof. O. A. Saundcrs-<«?l wr^ltsr 
Vffsr ^>8v ift^si D. I. C. »!'»?? 
f^RwRnrs uiir. ojjt-R. (IRfinitR^) 
RR »it® ^HRI RR -Wftm ww 
cjptR^ ®tt|^^. ‘alF. 'Biitr«R cwt^., 

csi®r¥t® « 5n(f C»ltC¥tCTtl5® 

JTRcntr® RiPT^aFt® Rwi »it® i 

c«<rt^ Rrs <tzyi >itc»j RR 

Rjj^iT c«iw9r ^RRfIR^ at’twR 

’SWJT ®t: «ii3i. c»T=t®c?i5 

’fjR fet?^Rc5f3 ^fR Rjirir ’zcf 

I ®<r=r RR c*i^tR^R 

|RR?tR^ R^ttn R»r# I^R^ 

*rt»i c««^ RR 

csi^FtR^R ^RRstR^ R®W?i «rirjt«iiF 
R’ltn ^tsf I 

=?Jt5lt^ U. S. A. I. D ?P^h:6t 
♦iR^rR ^ncfsf Gas 
Turbine Propulsion field-«a 
>11^^ ’Ft«? ¥nriR I RR 

Turbo-machinery sptC^ R’fl- 

I. 'fl’T. C^5ltH9 

«HtnR RRff5^ C^1 RjftT’i ’HJRtgC3}|5i_ 

^ d^l^RR? *njR 

fsRjRsi’fl ’Tur T** wffR, 

^t«rT, 3FRf, •tRn ’!?^aF'hr»{JtrQ 
tra «rt=a?*rt?i ’tiwt c^ar- 

'©R *fRw*R ’Fw^T I 

«r«fTt*r^ y^4^\Z^^ “Fluid Mecha¬ 

nics of Turbo-machincry“ mK 

jfwtR^ stmin ^rtT5 iRR 

ct^R’f R« «r^ ^Fwri^i «tar5 
R¥R ^R^« RR $s,*rtCt 
<$^K 4^ Raw ^ ?R'« ^laR i taUfj- 
^ tRRaR^ (^fsal) <aa^ ^RiR 
c’lt’fRlS fa c^’fRwRi '•iiR '•ntJttw® 
R¥tRw-4f »fWf RR al^vTca f 


<Rjaiia ^rcf ajaif® ijRiiRa !▼ “*Ttw»r ^Rsta*’ •ffffti wfrwPl 





^ 

f 5 f%«.’Tj-^t 4 ^?l ^f?r Fjsijfsj I 

>T^t^ *lfilf5^| cntf^« atfc?3 

■sfM 's c^cs 'ft^rs I 

'« 'fli ^ 3 *rtf^C’^ 

’R? '9 m ?jir i 

^trsfg 

^^<rtf^ I <4^ ®tsffg ■« 

cpltr^^ (ii«t5T «it5?i, ?t^-ni 

I 

i-»{35« c^’?^ f<f®5 cifT-r ^c&5r «itc?tcnji- 
'g?! wcsr *rt1k^ <rrrgf i 

ifl^r wc^ 

-rfe ^tx^T nc^ife 3t«n 

^Jt^ C<C¥ I 

f^«^«N-Ftf»l'® 1*1^ ’Olt^ 

^tr®s ^ar ^ac^ ntra i '®wa- 

aiaia I *rf^ 

'6 stHf f^a i 

^<«f^rrsa «fat*r ^^ipsa ijtR tftSf 
ajaata ansa arati? i ^a ^z^ ^taata 
aaKi cal, <iiaa at5[a« ^carmatcaa ^ 
^ ara ^caai w-tafa^^Tta ca'cai 
aif5 cii^ af aacaa <8T-sf»tf^ i 

a'-l^a ^ataftnata . aaca fla 


tal 1a*tsafaaf ajWa i ^tfeta 

aa (Heart-lung machine) ^«tfa^ 
a«ata uqaa 'sfta ^aaftsf ^-is ari^i? aa i 
aaa 'ercsrt’iatcaa a^tar 5C«i, 

^aa ®t: c®faa caacat^ ^gffa'^ 4| 
as ^tsf Fff^ca ata i ntc^aa 

atatcaj asf5 '9^ a's* a’^T^iraa ata^ aa, 
w ¥ca a'S' afacntac^a atar's 
¥ia atc¥ I ‘ill ata 'SatB ¥tr5a fat^'sttaa 
ataj\1taata ^s.fg cfeac»i»( tc*aa 
5(1^1 a«« •rftt-rtataa aftw at«a i 
q[ta a»rttai t<i¥l? 
aa cat^a af^a 9 ^^.f^tC'sa wfaai. ac'S^a 
&t*r, ^natiai I^Ttfw H«!i-ftf¥«.5T¥C¥ 
artfata caa i «ta vz^ f%fa fafac'a 
*tatcaa ¥taF 5t»itt^ ^tiaa i 

»faf»rtWfl fasitif 

3f«lf« sTStaa ¥rjti^-c»it¥tS faat^ 

ca^ttaa ?n:aaita wftajt^ *T¥*ft^ aaa 
¥ai 5|^a ata at9\ arKi •tt'sai c«tta» 
ca ’raata*rt¥i cata cats att¥, 

'sttaa srat^ ^^ast^t^ai a^a arraf f¥f 
ajt^ta ¥tataai (aa ^z^ wtt«ia 
^aatai-*r¥f«t^ faa^a alSca ^tcaa 

«raRa cata ¥ai a®a fta aw ^Ni 

¥ai ata i 

acjtl^-C¥t¥tl fant^ c^^alS »8« atta 
ii¥i8 ¥Tata fintta ?a t 

a^tta mis »a¥i8 ntaaai « 

fimta nfiat^ atw f 4iattaaf 


1 





OftH? Wt»! BfCF ^ 

*t^*ft*J C^Ji? till si^sf «TtPft?j8 

'^fereii «rt^ ^«fsr, *tirnt«T pj^tciir 

S|t5;^ >srt1 I ’Itisiif 

'Bi^rtl jjtJT c^tir c^ts{ *rw’iti»j« 

'Bftr»r f^r i ?tfl*i 

Wt3}t9f5T^ *r«P^t9l 

psTt-f *ft? I *it<? «rjt»pf 

’Tt^^T vs, •••,•• • •rirnt®! i 

f 4'8 

f^*r? pwt^?ii »rrF^=ri 

ft»i *jc^ mj ^ 9 ^ c^r, % 

*f*ftC«f 9 >lKtC^I 

< 2 t 5 r 5 ^ 5 ipF!l 1 =!fpc?| Cif«ll 1 

^t5 I '«lt^t9 'It^II ‘fle ^^7 ^fW{ c^, 
^^'®f»i *iTt< n«rntw^ sfi 

^t?i <2r^w ’r^f*! ^ =»i i 

wtwsr, f¥ Pf 

ntisnt’itr? i 

<«i<r=r'e ^’9 I ^^«it-tl 

^?ii ^t5, ^wtPic^wi *jflr*ft9i «rar*?r5Ri 
3 T*r? Pi^rsi ft^^r i 

af^iTtf?^ 'itai ‘fliM ^ur’jsr i 

fifafsfsr ?ttwnt»ii 

« ’Tt^ I ^ff 

'jfettsfl 5r«^ 9.9 C9» ^t9t »r*ir99 *3?^ 
^ ^FSr?, ’T*!^ ^t9l 

«fC 9 t 9 fJft 9 nt :9 9 tS[ 9 « ^ 


»T9t9i:i[ <i?isn cttF 

9tC9l 

CTttf Iftft 

<4|?Rt?r 5t^ ptc®! •<«?- 

fefsfl ^'‘* sit^ar Ftlt-® ’ftc^l ‘flsjsr P^«.- 

■tpF StPj^ C«lt^ »ft^9 

9t91 

«r«f5ii5: sfS c»i®-’«rTtf%® 

‘i|^j5 f®-Pr 

« «I«SK% C^t’ttC^ I '<lt C9t^9 5r*lf9« 

^tft ^ 5F5r 9tlt fsior «»• '« 8 WH 

^ait fsTCT 8« C9t® 919 I 

9t*t9't 9?im 9Tt^tat 9T99t9 

‘Hi 9ff^ ^•» ^F91 9t9, 

C’ft P9C9 f5^ ^91 WZ^ I 

'jsitii'irf 

^1:^199 4^15 iFt^ «(tc<r9 PfW 

«Tt»T9t9 ^®f9tj f9»rt:9 91991959^1 

^59 ^599 I 

9*tl<9 9t9 9t9t^ C9Ft: 

Pjf9C^® ( '691^59^1'^, 9t§C9't^-rt9t9 ) I 

^nt9tsii59 9t9 59^91 9515? 9t5«tPl I *95 
C9t<g « nt^®t599 «rt?t59 *rt'«91 9t91 

9t59f955? C9»lt9tl»l ¥N5W9 TO 
f9Cn9 9t5n ?95»l C9«It9tt5»l nfijf® 
99 I C99ltJltl5»59 ap-<Sf9l ^♦t59tr$9 

•s 

CB59 1®?91 to '®t’f 59^^ I cafe's '6 
C5fefe-f9 ?Jtp5*l& ^®f95® fe*rt9t599 
99»l 9T99t9 959 I 







'Q 

c^sPvrU^-J-^ti^ 
\o^ w' / \v yff'vji 




fkm 15W «fC9I 

’tTPiS »Jfl «T^T<IC’^SlSc^ 

«,••• 9^»irc??i 3it^Tc«ii cjrtfiwif c^n 

n*r «f5*»» f^w ’ 











^ fBni f^«f3?t?r STJp ^C?l «2r^tf%'® ^ 

C5ft«it^j (?r ^>str >2tt?i >i^c9i?r^ 

I 5iyr?ie f^ar%i f%f9l^'e 

C’^rC^T I 03Rf5r «itsr cnz^ eft’s *f^1# 

'srrwf^?Pt^t^?i c^:3f« '*t?i I5C9II, «ftsJtt»f?i ^ c^z^ fs^jft 
3flfsic?l ^t5tc^5l ^ C»f^m C«fC5? 

^c?i f^z^ ^z^^ I 

5t®ii c^^rf^si 2Frt?if%5f I “jfcsis c»ftJrfc9f« ’im 

^tw?f m9i^ sfi^rw wtf^cn i 

cwc»i?i its ait ^Fcs cf<rc9i5i—’It^i 

’5l1^?P ^C? 5f® C*^t5fti:®T« »!'$J ’SC^ «(tc^ I 

“c®?t» ^r^ft?! ^tft ^Z^ et^ %\i\ 

Rtl*! ^CS f?^«sfnc^ ?f5S[t. jyssts fSCS^STl ^Z'^ 

cw'^z ^^!” c^§rtf^=i spr^fnif ^rs ^ ^c?f 

'srtR f%i 'ii^k «i#if ?p?ic5 nt^^tsf c?iN 

C??|t^5J Spr^fif^ C^C?ff|C9IJT 

f^f®s c^ccii, f^fR, efspm, 

>f5(t^i3Tgi c?i?ff5i^ srr^pf^^ f^f^l cvz^ 

I fwcif^ 5JJT^5F^1 l(t f% f®5f (TS 

c^ftl:? 51^ ^tsatfr 

«itw cw tfftn ^rmzt 

^1 ci|f^-^ ®t^-c^t5f f^t^i «R 1 'ktf s 5rc«fT *t«f»*f*f ’iit^l? i 

'St?r k«tt f^ia f^n j , f%i 

m ^5tt^ mtwi ir*»rt<n cn^ f^cw ^m i 

w mn 1|c*n ntkwi ^1 si<f 

*t^kV m%\ W ^\ I '^' 4h w 



ilk'«ftwk C 

i5c»ri m I ^tcw c^c^ it%?i 

CWt^tW ^tCSf iltta f^C»Ii( I C^5t k»T 
<srff®?i—»r^«n i cnt^tari:^? f?c^ 

C5H CSIC5T C50t ^ISfC'iSI, f^fs{ 4^% Jf^of *ltf^ 

ffC^I^ I ^^ ntf^CS Cf\ ^ZW fm\ ^%5- 

^kii 5^T?r mw I '©k (M^ f? 

^m%’ irtR «r^t»r i ^t«t 

f^Pf ^^z^n ^4*1 3?r^f|9T i 

5?kC5 'e f HT^i^r 5t®!tc^ i 

c9i'*tt’i?k ^t<5t^ ^t?i lii^^ fk^ f%k »ikw i5tc^?f 

CT I ^^^^^ ?Kirc5 c% Bpr*ic!i f%c5(« 

«rt5^l cm <4^ C^C^rt %«r ^t^^f^'5, 

«(jt»rcifan, c5iWiT5»»-%i, oiTs c^^zn^ i 

cn^tc^'e ftf^5(^ ^vf'k \ (nsjtrt?! (sr^t*r«5?t 

* ^*«r^ C% 3q^^ '^t?f «*f^k® ^C9J1, '®^ 

4 f^tR^ ^*s 5 rTt« ^^1 

«re® C5R ^5? I 

kiit «itci ^ic«i ?FS[c^5? mi ^*1^ 

m^tzm ^ ?ii?m *rt^tc^ Wcsr^i 

c«f^5t «rrl^^tfl ^?ic»im ^?r csisrtir t5 cqtn f«k 

c^t5i?r «if%i cifkc^rjj i c^^ kcw^ f^cwJi 

iCcf I «it^tcm m[c>f c^jf f^mc®»if^?it?i 

<1C<I ’Tl I 

%tc=i !^5 <2f5tf^^ 5c« <i?cm 

«ii^^ ^t«( mc9i^ fkz^ >ii:5l ^kmi 

kcir^ f^c^a iiTWki ^kJil «f^t»r ^nzm i c^t »!ic« «itc3(ft^tff 

c^k it<ikkk 5ii—cn ^isiitti c^cif 

w^\ I m?r f%w?r 

«r*r^ «rtf*(¥ *rktwji <sff^«t*f«if «!i^i %^»iTtcti. man ini- 

c 9 \^ itntmi \ 

ci cf k cm^* »itmm mm ^zn c^fritwt n\ i 



^1 ^f%^c«i I cw? 

«CC^I ^^5UtC'Q c«tc^ ^?[C^iT «ltl| ^T^l «?f^C?l f^CST^ 

^cf c«t»r^t?i I lf«5iMT ci??:*r 'Sf«j c^t=T c^z^ «tnf^^ 

fk^t?fl f?j^ ' 8 ^<i?r ya^FSfc!?^ ^u^ \ c^% 

%5F C^T^ttfl 5C5T C^CST^, « f®Wl?I1 

'if?*r9i::ar «it^^ i =fc?» 

'fl^’^itf^ «tTft*r ^iw I ^t^tfi, «ijt^sijt;?t5p” 

^(tcs? (ii^F^tf^ <2f^t*r ^?ic^ ortii^^i ^rjtaqsjjw^” 

^T5itc??i c«r^?» lii^^ftf^ ^rmu 5:«?i ^»jtir 

5t>T-^f%, '®it^^t'e?it?r ’t5^'5t»(, c^l5?c=?t5i 

«« '« w <11^ I >r5^j, *lRa^sf, 

f^^rf^^l, ^<t«i c?t’^ c^# ^5^ 

5 tr^c 5 (?^m\ ^c^i I cfit ta'e 

«ltC5 I 


%ifH*r ^zmt «rg?i ^zim i 

C9it^pf^^?i >e h®tf^^ ifcsr 

c^z^ I 5HHt!?t?i «Ftw-^i?(^tM ««rt^^t?i 

fsfii >11^ ^<P ^01 fefesTst I 

vii^*f I 

««(twt55rl-5aF 9tc® c^tc»T5i I cf\t 53f ^^ytsraFcsr 
’t'^ ^c?! ^Z^ t£lTv ^tCS(f«¥Ta[ f^»Tarf^fJlWf 

c»itJit^i&?r wi «f5? fflcap^ ^rsifi^zm' (c«tw 

6wrt5c»nj ) ^Ich ^n\ ^:9if^»i i z^t l^% 

5t«p9n^fl ‘ffeiFlw»f5i ^fbmc'8^’ (’5rr^^^t-c«it^‘tl) 
flc«tf^^ 5 T ('srrwffl^tf f^?f^) 5 wf^ 9 r i 

C 9 mvm *iw 3 Ftff»!J?c^ 

^twtzm 

mn ’friisj I mi ^ m%n «rf« 

5 »rtfw« «it«w TO C 9 lm^ i ^^ 8 *) f’ • 



^ « ^wtai t ’rt, 

«t«pr 5t*tl ira i 

(?f«jtf^5» sfw ^^51 c^'^cfc^h i c?l^c^®tt« =f«ii 

^^csrj I ?p^f?if ^11 ^rfk?r l%tsi ii^. 

^i:?r »i^<£r«i«i ^c?i3? i 

*f?i:^ 'srftrf^^Hcsf^ «fc^ f^'»t^ ^tc® i ^if^'fHf 

s^.’«(-c3F»r ^tat^r 

c^f*^t4*l?i C5tt®l ^cs^it «fi^ >ft^taj I 
f®f^ I ^l513jiC5r 

5?r I ^fc*fj f^9rtc®»Tf^?il *f?^a ca ^iif® 

^z^n «£r®t^-«f(®’tl%a ^z^im i fawf^-if’ic^'S 
f^f^ f¥c«T5i 1 

«it4t*r c^z^ 5itto '®[t5^at<r ^«n m\ ^cat®i 

3ptf ^z4 ca t5^ '®itBF 

^in '®i ^WT «i#i^ aca c^m i ^ta a^^ti ^c^ii—ata^ta ‘ataia*i 
«P9 nwt<f (Common matter) ^mx naft® «F'9-’i?t< (Electrical 

matter) al aafa® WC<a (Electric fluid) a^iatca I 

’^as^i awa aw)^ faffi ’tfaata ^a^r ’f?t< 

a^ata atca? i af? ^4t *tf^ati aifaca ata al '^rta^ *tfaaia 

«iw ^ caca^ ^la a^ aa, «:a^ a^l^ '®f®atfa® (Charged) ai:a *fc^ i at? 
aaf^ 'sa’i ^ata aa, ^ca a^l^ ^f^ateaf 
'<a? afa ®f^va^ aafa® ®a®i ’lat^' atfaca cm, «ta cal^ 
caf^sat^af cat^l^ xsf^tfa^ ata atc^ i 

«itwtafa ^wtcaa «tatc® ^aai ac»r atfa^ t «ri®raf aara naatgi:« 
C'ftifea « a^ata i aata ataj^ C'srr^a '« Iwala f^atw' a aara 

aa^ataa «r»ta at^^acaata «t<ta naati^ taai% 'sjaata atcai 
uja#-i:«rt^a afar®a usai& «aaa oia^ osai^ Ic^iaia uia# car^if^a' 

taareaa ata afata aca" atca i 

a«aita %taa^aa awi «iWt c«jt^taa wtfwt, at ^aaSa a^ta caca^ 



3FtV%ST 

^ I c«[tk5[? m^n ^»fi>|c5??r 

'^1% ^ rm c^c'® i 

5t^-=3f%?i m <t1?*ri C31# •st^M's 'sjt^l «itW'e I 

w^ ^t^f^5{ ?p^^«fSi 9{^niF\ c?^t5? I 

^^?i1 c?i*f?:5i?j f?c5 W9T m^i 'e cu>*rc5i?i if?:«ir 

I Tmt^t c^, 

I c^t^tri! cell 

5|5?i 1??} f^, ^Ts ^f%e. cw 

?n5f ^c»f I 

*tft< «rW’^C=l?l Spt^fifJT 

c^»f ait^fr^ ^c^r c®tt®f=f I ^tF c?c’<f ^U 

|c 9 T ? 5 itc 5 i^ I ^Twi ^fwsr, 

'^U ^:*(r ^si^i i «fiTC^ 

^?c^ 5 T, 'st^ ^^C 5 !i <l?tc<ii 

c«lt<tc^»f '^U^ 'Bjf'lt^ (Shock) C’f^ ! 

'»r’l?j «frsin f^5«r i c^mm ®%tf^ ^?l f», 

Ca^t^ C«Tt^ t&t^ ^1 C 5 »C^I^'® ^f®wtf^ 

"Pt^f ^5 cjftaj^ c»r «iNl'® ^ti^ i ct ^l?r cfcf 

csrt^t^ ^t>iU c^% <£\^t c^ »ifef0'® "^tir cFc?r ^»t i 

(Lightning rod) i si^T C^, C^t^i 

c^t^r ?iHc5r^ c>{|& «rlf^ 'sit^^‘1 i 

f®f^ «ft5JC«sr, C3|^sitci5^ I «r^t^ 5^?(:9;5T, c^m 

c^rt^t? w^ =^>Ttci»i c^r^ t^iTv ntvf ^cu 
«il^® ?t^1 C^T^ I i£it ^J5i «lt?ir^c«l?f 

Mm ffC5 ^C?r CMIM ^t»!(:^ vilTv CMM ^=3r% m 

nfc ^—MrMtZM ^ ^il^JTtc'r \ ;?t5rrR*f 

^tf (%^ TO 51 C^. OT M\ W'« 

?(n^ M;rc¥i ^f^^-£*im (Pi^wdiai^^ 

t|f cijif ffci-e ^ 



iitif« ^wt»i [ 

^ti»i ^ «r?«iti: 5 !^ 

f^sf ?nrc? I 

^r^^t«<t^ 3 ^?<Sti:^ ^t<t?l *f^C^ 5 f ^ 1 ?l’ 9 Tt'® 

I 3Ftiff9T5f c^ Brt?[ fora's I mt «ft!i 

<fti^ m »!t«fT?j«i I '35^=1 

ffsr, sft»r? i 

?F 5 TT?F 5 t < 2 f^tl^^ 2 fi;^ 3 Ft^f%^ 

I 5f»I C*PC51 f?C9f5T, 

^ to ^?C 9 T^ I C^®T I 

<s:isrt«i c% ^tot*itJ? to?i «iTc?jr 

I > 1 ^ <ift^l-fitl 1 '»ft? wi^ M}l?rr«i]t 9 i c?f^ 

t^ ^i;?R I v£ii& ^r.^t c^fsi^»r;H '6 C?if^'« «(Wt^ ^31 I 


sptiptosRf 

C5{^^ f^»TtC®9ltol 'SljTC^lf^’^f <ajl^ C^ 31^«T 3Ft?fS!5[ 

«i 1 f^t^ « ?]? 5 ii cmf^ I * 11^1 ^ 

< 2 r^ito vn «iiTN «ft^R, 5 ip?t 5 ft '« ^im 

^<51% JTt^ 'Slt^llt^ ‘f^f^!lt?J* »IC8r 

<(tc^5r I c^U si«^T->‘^ts 3ft^to^ '6 

'nt ‘f^ml^f ?f 5 ^ 'e.^t?i f«f% CT ^af 
^^v\, c'® 5 i 5 i^ 1 * si’srt^ ym to 

3pt^w^( ?j(it«T c»rt»rt^l&i7^?^ 

'5llt^tr5?r \ mm <twK* (One fluid) 

^V3?\^ m^'t I ’8(t*nBi «rtfV, 

c»il (Fluid) 

m^ srtai i 

totrsnr c^jaf m « 2 r^t*tr!i^ to «R»it*rrawit 

*rcw wto arc«'« apt^j^s? TO c^?( mus *mTOi 

TO 1 ^\im wta»R, mm c^iHf^^ 



J ari »icinr 

‘f^«»r 5 ? 

? 53 n TOff^ I 

«rtr«iffl^t^ »rt^rrf 5 f^'« w 

I »mf%^ ®riw 

f^wtsT-«f’tC®'e f®fa[ tii^afsr ^ITI^ I 

a*it«(w^ 5 ii^ •ti»i 


'6 C^tC?F CT 

»I^ ^«*f5 ^5t*«fWl?r^ ^8f ^C?, 

^•rl ??i *^fk* \ 

^1 ?^c5i?i ^ ^WSy (?fisi5i—5}tq*Tr«r5ii, 

^«F, "^tep, ^®Itf? I uqt^^tril ’Tt*Jt?l«l 

^ >n«sri^ ^^11 ^tsf ^T^>fi ^ 'SftJT^ ff% f?»rtc^ 

C>!^1 511 I ^1 ?^»I1 

511 3FtCW? »RC9 C’*r^t3^t!^tf^^ ^1 ^9 I 

5^^c5i1 ^’«rc5il ^51 C5?i5t< i 

c^itt^p? ‘iiT I c^Wwu ??r®i <ii^fei 5?i ?[f^ '5it?:i i 

^?c®i ^1 ^p:^T<srt^ c^tB^, ^ c«fc^W^ f%t^ 

f>lCT311 CW»r-%*fC»f?l 

^f®irt*i '« ’T"«ic^ wtsr «rc^ i ^tft^l ®lf?«fte 

«mf ’qtwTw—15 c^5H^1 i?C5 «ftr^ I 

^fk ^1 ^tt5f c^t5i c«rt?J w^?r 1% CTt I 5rrr^9 

'e^l I (?isR ^ 5 ®w, ^t?i ^ ’itc^ CTrs ^tz:^ \ ^ita 

i[R »rsiw?i ^t«f—c^m^ I c*r^z^ 

«rtw ’®tc«ni c^ 5 n ^ I 

«tr5Ti:¥?^ <11^^ C^ ^^41? I ^VMK >pn8^ 

^*ir 5 t«r ^ irhi, to 'e *n« 5 l c^t«f 

»(% '« TOl i:? ^TO ^ ^fk l f^TO 'flTOCflfH C^’f i 

V 



mtn « 

^ ^m\ fr<^ ^t«f ^ »itc«f 

^11 '^% ^ff% im ^ti *c?i—^ 

TstCT^ ^t^vs ntcn I 

fkm\^ C^^®T f^«5tC5l? ^?ir«5T ^1, »fTO c^?rW« 

^5ftc^si I 'e^i fk«i I c*rc“r^ »ic^pi c*tc»i^ 

c»!^t*r ?i%?f «rrpR I 

?fi? c^'e^ ^5rr^ i ^«il «itc5, ‘^f^- 

«i^ 15rh8f^ 'e?i 3f*r?i c^m 

<ii^^i =Ji 'sitcf I (351S? C5v*t^ ^mim c«fr*f?r c^rtc^? i 

5i1% ^?ii 1^ 1^ 5rTO?r wi^\ 1%f C3#i ^ i uor® 

3it«rtiT*i«: ^?[5 (?{^ ^Ts 9ft® «itcw—^tf??i csi^tt5fl 5rr?ri ®t5t®l 5(C5f?i 
^\^^^ C®1 'Sltcs^^ I ft'sptil 1 m f% 

C«F9!^ I »ltWT^«l W ^T^®5f 

C?t^?( ^Tfttlif I c^®!^ f%f^ 

^ ^’?^Z%^ ^9T, df^9T, CF^lt?, ^tsr^ltft I 

t^T *}C?[ f®f»[ I 5I9TC®^, ®t®‘tfl «fC5t«FC5l? 

®tf^^f, ^ -ii^ ^z^ I '51^ ®i9si^9Ttr^ «rt(^, f®f^ 

^ ^t^t^t^!, ^t®c-^t5 ^®nfw ^tw ^?i 

^1H c*T9fT^i:?i^ f^c?i 5fr>f5f—f52f-f^f53i 
I ]'§?! »fC^ ^tw <£Z^ ^§?f '5lt!(’«f I 

C*f«(1 ^]z^, aiTC^?f ^t«f 5^1 (Pift^lJ® <il^&l f%5 
C®t9Tl »l^ I 

«rr!Tt®5T ^t^r «rti:^l 

^T1, TO ^®|tf^ ^1^1 I f^'<t»Tl, f^% 

^^C9Tl ^tc®? CTO TO, ®tif1 c®1 ft«'*f TO*^ t 
*c^^l ?tc®? ^15^* I 

^iTsrrtw^f cfcM^ ^®<cTsr^ TO®tfii®i crotisr mt 
f tocia; I TOW ®t»TC®, TO *^fh 

I ?% f?fw TO5t%??i ^5( I 

<«W TO TO %1 TO® ®TO TO TO I 

IINTOTOW 



«r: i I ? 

(^) mvf t 

(^) (5fC5?i ^?f 1% ^tc^r sit^i f 

^•. i I (^) ’S5t«Tf^ 5C5T «tt?:^ fapal- 

®tc^ ^1 5Ft?ic«i ?[C¥^ fei:«(*T'' i 

^ ^im i eg ^t?n:®t c*r«gt^g f?cg c<l wz^ 

^»fcg gtg, g^tgegt gegs&« <ttg ^tg i gtipcw 

'5it«3T sTt’fc^T T^w.^ <2rfg ’tflgte*! ^jtg ^ i ^jtg fe f%cg 
«f5'!s cgc’f fgcgp cgfgeg "srtge^ gte^ i gen c^rc^sr— 

«rcwfipgtg^ «rf^f^gi 'ntc^i cg^ «rf«^gtg enteg^ ^gg'rg^tcn 
gtn I ge^c^ gjtntg'e ^gfg, ^eg eg e'^^eoj fgc*tg ggegg ‘gt??'!’ grggtg 
ggl gg i gstc^t gen ®itnt4t i «^tnt^ ges? gegefeg «(tigrgin i 

«tgg fgc^ g^i^g ^Tntgt geg^e^ gTg?5« ge®l i f%^ ew^i enn, ^tegf 
t^g^^teg cntfTwi cg*r ^^fggtnggf i ^gg ipg ^fn^n'5f%'s 
nteg^g^tg fg®t^ g'st^ ^gn eitntgt gjg^iegg «i^tg gsegg i t^tegf i'i»^ 
gt^ mt n^«2fgg 'sgn ntgfg^v ggegg geg& ^^e'lpneg ng^g ?g i 

'* 1 ^ nftntg enin gjg^tg gFegfleng i ^fgng ege^ negg^tg g^en ntg^ 
gtgi wt^g ^gn ngT< f^nteg gjggtg gfgi gen?; eggg—gi^l|,?F «iT(fg^, 
gt^yrfirg, gjjtneg^tgn, gjtcnt^g ^^itfg i 

oigg nggji gem—eg c^tg «rgftg gitntjftg^ singtg ngeg «ifgtcng 
gg^tg I ntgtgg ^i^g «itnt^ ‘^ig^ cg^tg cg^tg ^gn ntnt^g ^^cg^ n%eng 
gtcgj i ^ttgg gjne^ c^tg gj^jfggi gg gi i ^ 'nfg^t^g ^tnt^g^ 
^ngtg ngeg 'ntntgi g^f^eng gggtg gg > nffieng «gn ^n^enggren 
ngggtg ^gi gg i grten^ ^gn g^tnt^-rtfngs ge^g gegj g^ «gn ng K ntrgF— 

^ g?^gt ^gn «rf%cflR» ntn^tn ngw gegi^^ ^ 



« WtTSl 


t ’rt, ^1 m^Hi 


^%6 

'S 5 t 9 it^^ ^tn\ ^ I ifl^ «it 9 rt^ i?c^— 

^1 ?c 9 Tt nta^ftif^^ *rf^ I 'iit »rf^ i 

«it^«af 1 ? ^fi[ 5 i?ji:«i tf( »it?t^F i 

i I (^) wif I 

c^Ji;?—«rr»f? ^iwj f^sr i c® cj?^ ^ 7 [ k ^ ^j^csp? ^ 

55 ; ‘5tCTiT C*PC® ‘>?Jt’n ^t'eit’—C*!'e «5C5^5 55C5 I 'ilW ^ 

^C»f^ 5T^tC>! ’Jit 55 I «il^ 55 C^CUi^ t£l5 «?t551 C5C¥ 

«155 ®ft55t5 «t5tf5'® 55 C5?t5 5t5T:5|5 ^55 ^85 5^C5 •, C555—tilt 
5t5j5 5C51 m, f5^”*t5 5ti:55 C*5i:^, ^il5 c^cai 5l^t5 I «lt55l 5ftf5— 

C55tC5 5^5 C5t, C55Tt5 »r^ C»rt5l 5t5 51 I 

f5«tit5l 555 ^5it« ’531515 C5, 'sJtCSft^ vD5 «rt551 C5C5 m55t5 

«J5tf5^ 55 ^ 5:53 ^t5tC5. ^55 ^C53 5C5 «2r’5 C^f^l f^ST—vflt ^55 f%C5l5 
^55 513 513 5C51 ? 5t3«l 3l^?ft5 55t*tC5I3 53T to'® «ltC5lt5 <2f3tf55 501 
51C5 I ^tC5lt5-553Wr3 f353«l C5CJ3 5t3IC55 «l St3 5®t35St f3®t5’*lOf3 t5 '®1^C5 
'^•ICsrl I tilt 555rt3 3T5r5tJ53 ^C5r 53T^ f3®T^ C2pC55f f35^5ft^ 

^ t£l5 5t3K55 55151 53C9T5 5t5 f5C*J5 t5t31 CSpWW? 'ilt 

t5t5 559T 5tC5 f3®5f5 il3? 5tC5Tt5 t5tt33 55^ f5^C5 5i3C53 ^t5tC5 «2r3t^5 
55 I t5t5-’®35 33K^ «1T531 dlt ^f5 I 5tt C5t5, tiJ5lC5 £5, 

l^yr<i ^ItC^f 5tf5^ f3Wt^55 5tti:55T55 '8 5C5i5 *1^*51 C‘«fC5 f5f^5 f55t« 
-lt5*l 551 5WC5 C5, t5tC33 C5t5 5|f55 C5t I 5|tt5ltt5 ^5 «ltC*lf^5'®1 
5®5t0r5 t5t5C5 5TW f5CTO5 I 

i I W (SI5«%3 «3 5H5t5 555^5 ^<1t5 5C^1 ’5tt55 <iI5t ^*t<Slt53 
Mf%f5f5 *1^55«l 531 I 551 5t5, (2f5t& 'G ^t5 ^^31:55 ^5 55t1FC5 M 5 m 
415^ ^»r-SJ5l^ V «2rC55 5t5f5C5 «rt3'$5 55C5 I ^15 5 ^«t<StC55 5C5T 

^ 5f5 R 55, ^£5 «lt53l 3ftf5 'iJt?5 

nt?mf3^ "Tf# -G -^i” 

4|5tC5 0 ‘«5i& «Sp55, 5t5 ®rr5tt55 irt5l '5tC5 I %<1f«t5tf *tt5 
5|t5^5^ »!5t5 5^ 

my* 

“R 


< 55 rtr 55 •nfv 



wwwij vfl'e tfw ’fj’nt 

^ mM mv* 

^ 1 ? - 8 “ 

TO«F^ Ct^=l 1 m 


V R «»ts^1 ^^35 C«tc^ M l^«f1l«l ^iJI ^T9 I 


f^«f 


vs w«r 

%irri wtsjstfll', c^*r chi ^ 

?i?^, «. f*f. « ‘fl’f- fH. c«rf5^ 

(\'>\r ^ IT]^) mz^ I 

»jms ^*n[ «?m*rrt»ii i 

«mc*m>ir« ^f^tfHwrft 

vffw*! f2^>R, 'ewtwtfl 

cif¥i «« c^*^i 

c*f^ c’f*!, ««?i5 'flffe 'Bifw 
f^cv »it«n ^ WJ 

«r^ '« csaf ff»i «. 
nrtpi f»rn 'ewfl C5^ 

ntw ^ I f^sT i!r »jf^ 

cnw^ I 

*ifti ww? fwifSra 
3«nit twtft cw 'fl’T* 

<fl¥ <RCT 4 ®H—cn® « 
*ivft*w ^irw «rft 5 i «nrt 5 ? 
fifflB ’•vi< 3 |< njtw ^ 

«t»rtit%¥ ^Ri «t^Wf Pntw ^ri c<sT j 


»rr^3iii-c?ar ^ci? c>t5 
« Ji ^3 «fr *!5 st’Ttifsrf 

’W, ’fa^, « awitips 

si«n ®tfc®w m, =j^fI, a ’R!?! 

<«^ F»ICf I 

cnt^F, ^ ^=9C®a 5T?t«fiii:® ntfli 

v^, ^tPrv ^9 ^fflf 

R91 vstn 

( a'Jt*jf 5 nft«l e ’ftt^wcac^w ®t»r £^) I 

tc»it { 

’ItfF-^'Ft^ aw 

*ft»rti®*«i () cw ailta 
«r5i1%® 4? wa «rftn— 

C^ ?155| Wt'ff «!•! 

Rtf^ I ist Bfai «iif nt® cfc¥ ^9 
ntiM ut»ir^ KW ^ 

Rtnai 

nt«l5?^ utiat*. fn *»ai wtai® an 





fw MNi ’^Itftftra f¥t^^tfe^t?r 
w»i ’TptRi ^ f C^J 1 

cai%fl It® c®f«® csf^ (sniaT ) I nPl»lti 
«rhir wt*nr ani RfCf *NfWt fsi® to 
'6^ #rf5”^ttM «f*l I 

§»rartt ?wi 

^ c<rr^ fH. {5. «rr^- 

fl^FI ^ 4 « 1 . f%. C®*r >fl 5 F 

«t^C*l ^C»ltf 5 l, >>«»>»■ ’itl'H w 

H ?«F*f n*Jti!», -aft^® cHsjfB 

ijptfl «*• 

^CTTi >s><»^ »rtt»iir ‘lit cM^ 

uqt ’t’WIf ’IWJt «t«® ^?t*TtoW 
^*fci fe’fart?® tof ^tto 

yflt =^T^tir ctt^wt=f* 

ctf»i<jrt^, ctf^itor^Ts c«Fc® 


[ n^ 4 ji 

«t^tt c^xw t%. 4 ®. 

« fTl ^c®» 

’jftftr® ’rtsf'R ’ata «f*(rt cnwcf^f 

fetti ci|\r«i¥ nt^nrii c^fcwa ^i^t'srt’rf®^ 
^Fto-nwan I ‘Itfll < 4 af |5 ^ 
asw aFraci^ i c’tt acw »r?ta'®ta 
»ftt»ia «t 'atfact 
inn ncft® i 

fat^ta*! <11^ ca^sf tc«a=Ttfa^ 

tota carir c'lk^ *ftltca c?«ai 
ai?t=*Ftc*f I t^ta #aft aia ca'^aiirt* 
fat'aptacaa affcn c^ratfa ca a^t4»ia akFF, 
‘stat watc’f 'o*f 'O^f fa^la ’ffaa'i 

ifcaaai ’T^afta ^’fara ^W* 

<rar cnni ^aai 

’Fca f5a*ita -wi, a^tm-fawtcaa 
c^®'® s?fa >f"af I 

aat^tcn ^fetcaa ^Vzm arm 

"Bitfl ui^ata'8 'staasla fawta^l ce^ 

afiaftma - Jrtc»\ i caata ca^a 
^Fca vcttijrtf^a cstt ♦ft^ca or®fi anfta, 
to mta artist aatta fa i astaaa afa 
aaa aca ce^ 5*^wi aa[a 4ai8 aa feitataa i 
«raraca tato arta a^a asiliJm 

caap afca nt^ca ca®ai ami i 



M c«r ^5^ ?^r$ «f^tf^ ^ f^wt^ <if^ii«f, 

^JsSAli, ^]i 4|^H59 

® I ^art^c?? ^t»r, !!»tf% ^ —S^wwarsit^f '®t?'5?l?, 

^^8/^ii, '8iti5i^ ai^sr^Bf c?rt^, 

81 -^ispHc^ir iftf% 'e 

^&8Ai>, «im< c^i^, 

»!»I ^Pi 'Q i^^t3?i—(^»ii 'sv^ 

f^srfs? «rr^iT^ ), ^i®8RI>, 4j^89 an 

^rtfsT, c’m‘11 a, ^n 

'«f^nft^r I 

^w—UprMSFTN fiw 
«Tm—W*!« R®W sitf^ 





> f uaf^ 

«M, mm cit®, 

«%/v, ^jt5ft«ft nj?i at®. 

^?i! Rwtsr 

&«i^, ^tFf^ ^r^Bfwr cft®, 

81 m 

ftwN 

J»^, '■ftFN en^nwr cat®, 


tf f® 

♦ 1 ^, 

«»i %taainrt<rnt® 

M. I. G. Housing Estate 
Flat-7 

37f Belgachia Road 

Calcutta-37 

II ftn®a® 

lalWS^ aja caf^ fff®® ®Tt® 


ilCaWWWf t®R 

% yt w m ftatt ^ «(iistf caii ®ftPii 4® ewf 

♦111 cw, atiwfft ^ 




8^1 ;nf, —\9>(;»f • 





^ #1 Tf*v<tn 


^rr5t< ^c?r«r5® 

^psfw^«rt? ^*1 


■f^tf^f ^55? '«rtc«f «rf«:*JRi%f '«it5N 
fltf (IIV <r^5j c^c? 

WZ9 diwtoif C9 Wtwi 

f^tl, 

nr^stir «r<itw <$ 1 ^ (flc^ 

?fci c<sft«i»! ^t'5r2r=rfr 

^ ' 9 \ c?i:"f^ ^9, »r*r 4 

^ (Ilf 

•rt^Prf ^cfcf I fftet^cTrsof «fRf 
f «r(ff sr Rwrai ’T^ar 

cijI ’Jt^’Nfiffit*t rfsff I l^f (flf^ ftc^ 
frtll ^ (HflR ^P{ 

*rtfl, fffar OT®r c>r-f, f««l 
w ftwf m% fr<fjtnf 


csr^t^^tf f '^!TJT«frat5 5>c!r?r wr ft*! 
nr^fr. ffi 

ftfti cfC55 Uk\ ?i«f5?Rit!r ^’wt*r 

tlwsf (lift *rw? *ff5ff I cf '5V*r 

^tcTsi 3 t^*^c 4 «<c*rrf. 

ftsi *[i?[i:«fl IT’S 'ftfl facfi 

c*itfi f9 g^cff fr«i c«*if^, 

^tat« *rt ?5 nffitttf m 

few % fcfff 

i(f 'tttfsr Xis ct^«ft?t»i «itft^ 

t^ifsj-fon r«Wf 9 ^ Pt, fft^ 
«lf^tftim ^ CH fWf> 









'!<f^Cit ^ 8 ^*! 'Sftcf, 

^■(^ C^T '5’5t«|5 =^'<1 I 

*1^!? «{W^ 4’*}*! « 

5 I 8 '« ffCJ^c^r, 

■sr^r*! tiisi. f^. « f^. 

c8fc551 c?f, c^-!^i, ?riti 

^^csp^t, Sltf^'-s CSfht'C^s? 

cavft^tf^ 5Jri!f?q IS? ^jfe '59 

I c*!i®^it9i itaj f<, 

« ^^. iii3T“f»r ^?s ^t*r5ii Tm 
sfR I ’sjg 'srf'sr'st^ s[i:'«rfnt«Ttg ^^^Hrsit 

y’ftg fg. 

’rr’t gsgi s-r^f^sr, ^«(T¥ c*!*. 

^t<fc®tg JTif« I 

“gtwtg -^t^” .iig^ «f^«f 

«fcgr^j?i c£ff>i!:®^’ffwcsf 
^31 

f^a C?fC9T f^fiT ^1 4«jKjt5T 
’Fflw I 'Bi’T^jl 'owir^pg 
'sjtc«i?5{"na!l iftf^?[ ^<?tsf’i!:g 

«Ft5IC^ nt3«^l*( C^, ^sitM 

?m '«!t*it? '8[rc<^fsi-*f3 'sr?‘fc^t5fT 

f%, «|«ft«s tl|Jf. (iUi-fjT. 

^5!sif« cfefi ?! fsri 
'flgf ^t^*i <iiffw={ ^r^tai- 

c^»itg «it&t^£T?cgg ^t%^' 

fnif I *trg^ 

C?t®»lT?f ^>lfBSi« IRJI c®t>^ 

siJTr® ^t»}tt^ f^£®»r 

m ’T'^l 


^fgtc’r c<rc^ «r®^»f»rN— 
“4gfl5 sT^T ^<«t1 Pf 

tt% cnr® 9ii f 

fgfT(«®tc^ 'ait*(tg f?cgf 
^SIWST—“f^ ?” “’»rtf^ 

:5if^rg^ iltai nlt^l to ^t^f- 
Ji’sitt^g 3TW % *fM ¥rgfl 1 

£5! ?*itw ?g<(1^ 

f«f®t*I. 'BTt? '«ftf^ c^ 

^1 ’^f'r 

c^l «it5ftg 'Biftg^JT '3}t«? 

c^, c»TN^ 511 5Fggtg 
«rtf% c^c® ^c«ii I «rtf^ 
«itn5itg ^tcf ^fgstigg mw 1 ” 
f5«1 ^z^ 

c^i, c^T gr^t^i cm ^z^ ^tr^rf^, ^l^gi 
^fqstj^nto'sfcg^ c^fsitg ^tcg?ar 
g5i:gfi«it*(, ^tg| *ic«fT eg ’■ifg fgc*tg 
f^jjr gtgfc^ *ftcg» «1 gsgsr c«rg c^rpr 
fg I 5Tf«T ^gi g»igtg *gtfe •tt'sgl 

5111 egf^ «itfg 

ntfg r 

gftto «{tfg gt^ ^»i ‘fl»it*i, 
"sitg c^ ^tg srit^ 

geg iftffii, ^rffta «ff« 

^i:g?5r citi ?i ?cg ^ni 

ffsr nci «rtfg fst^ c*f«itg 
fgt^fe 5^c^g« «rtg »flfl8 

^z^ totfl «1^ 5?gta i^tcifST gfi 
fcicf I «ii^fg5i !« fmu, gr^r ot >im 
egg ^gil gg^egg ^«»i itutw 

^fatg iit^s 5Fg»itg I gi gffgv ea(%c^ 
•r^gti jreil to torsg^ 5gw«g 
-ftg^iftwtg ^fgjtncgFi ng egev 
•aigg vcggi toi-w^i gwri gifgi 



3 '5rt5t4 


C6l^ '8l3$3Taf*t « 

«t3taFr« i?n ^f^»i c^, ^t?i 'tt? 

f5?r c^sr '«i’^^ 

C*ff^tf^*l I CJfiai 'sifuftCf^l^ 

sirsf 

^tSt^CifSf fsflsscfl ¥tc^ f«!«ftl 

I 

Jlfr nt? *(taf 

’TCf f^, f^f. «S!5I -« uq^l. (iiJT-f5f. 

♦HiWN *rt"r ^ci c"f^ 

c«il^^t»f ifc^i ^fiSF fiir^ R?5 c^rc^ 

^C»l1 I S|C=f 'SI^9« '«ft^t"tg’f1' 

5ft«f fsjsi, 3Tt«(I fl»! C»f 
5>|5rt« 5Tn*ij I lB5f^5Fta artsr 

^Ws «it"ttfl lc'«rt?f 

|^t|f5 «flTf ^5<^t*f, =^q^r^l fi>5t- 
f^«r»ic!f9 c^c^itfnn” 

»iti:®« ^tit? I ^t^rs «it5Nc?c=?if f\iw 
cjf’n ¥5iw f^fir %si5r, 

’l«r^ar« sicw i c*f sitw 

«t<r >it<rt5 i?wt '8rts(t5f 

’f'r^cw c*rtc5 c^tw «i<i i 

f?c»!5r, f^f ^^rt’fsfcir c»r^i cn»i c^, ^i f^^t« 
c*iVfirf 1 ?li§^-'<3 

f^ »fvt« ^t5t<m^5 w Bftsjrs 

nt«»it*i, c^*i 

^tsits c»fcf5{ j fir>j;R58f« 

R»i c^c^ «Jt*ti m 

^tf*f C®t^ C*(Clff csitc^ 

ch*\- 

cln»iN 'e v^ f*f, f%f 


^f«5 ! '»r<(i^ ^»i3« c«Wa «r"f^ni 

^wr^=i I c«tcfe?i orc^r 

R'fl's? 9cf “STt^r 

«iw arsis? c^, atsr 

'itrr^ c^Ntrif fwa 

^t6?rt<f sTt?t^r I c'sfsif^i ?r^ 

«-ftsir« c’Trfsr, 

^\c% fnc^i ■'^rrf «rsj?ft«r 
c^t*ita sfrsr fsf^ f^i 55F?it« nt^c^fST i '«it« 
'artsffif \*ft¥r^'6 'Itc^ <rsit ^n, 

^tca 1” 

>rcor '»rt5t<r'rc^? n^tsi*fsfi5 c?^i spile's 

otsi f^fs? «it»it^ '^iw "Sirs 

wns?—“*it^ ^^t*r 

5r^i sii I «?tr*i ar«f ^ciiif^sit»i 

«rtrsi f^sfi, '4'«raj?r 
c^Fatf^n «iNr^ ?r^, 

c^T ’K® ^fsi «ra^ ’F?, a 

n^« 'fit nr^f ^tr^, Pi‘55^ c'stHtc’F 

ntljt*?! l” 

wtw ^tfsic^ f^^si s?rs?tiJ’< fcs tc^tc?r 

%?r4r«i« sre^ ’t^a nat^i 

fa^faf c«rcsi a, «iW*a 

^t5tfc?5^ ^t^t'Q ^fcai 4"tai 

'6 c?r?sitt''3 "^ftr*! as? I 

sfat? at^'i «ita, ‘ata ata 
3Tt¥aia i’ ^c^ra 
f^ra n^’Fta «rT^ta 
v^fn «i«fK «fatvr atc^ia »T’$y'®1 car 

'alas ntra, 'cttC’f 
-^c^'8 'stf’y ^ I c^atfirn ante's 

cB^ra fa^ai m af'stMfBC® «rT*tt« 

s(a^fF?Ftit *r»Btr^ «rta ilrat sn ^rn 





*it^^»^Ji 

S?f?5t1 «ltnPf <llfnC? 'flWJT 
f^i{i «iNtw f^c'rc'^ f»rc7 mw 
’TW^Jtc'jf I '5[«r^9f5 srtsrfqt*! 

'«ft6'Ncf=^C5f I f«f^« «r^M ’Tr? 

^5C»l^ I cell F^lC^ »lNC»i1 
CHZW ^ti3t« I 

^icsi 3T^¥tc<« ncsf 'Sfc-t? i 
niTf nc? ^t«rm ^c«n i 

?isr c«(c«F nt*rcnt^ nt-'iTn c^ m ^tf^- 

'<sf«rjH^ m uqc®m^ -rtj%ci¥t?ic«F 
f*it<fft»it>j, 'Its 's'^tsstCH ’fcs^'fts '8rs;*if«9 
arcw I fstfs^fqas nrs^^rtntrs 

cwfj^c'as wt^ 5C9icf, c*f »r*is 

^t^rMsi 'sti fens ^t^c?s n^t^iTts 
SIS n^^nttsfs ®ts5iT« sf*f s^si 
®»rst^ s«fs^ nfs ststs 

iftfts'* c«c$ ntsf ^cs sts. 'arts 
«nt« 'st^i w®tsc®s ^8 

csf^ntss ifjt’^s ifsts sisj<®rs'$ cncs? 
ntncntiS nt«si cnni ststs fens’^m 
ft^CSFtcSs fs5tCS it^^ts 

csi^ fssjtnc's' ntfV cnsts nt«si 
cn*J I n^^ts ^S 'Staj ^e\ 

vcs ‘flsftftsf ^ntsf-rn cncs cnn i cns 
^c's^^^sissi fstfssjfffics m nr«si 
nc^« «ft<ti:«fs njttn^? ?cs cs'nnt*! 

<nfe c«cs cs, SS5T <ii'5 stst^ ?s ^ts cnn, 

I* I 

cncf fstm st«ts «»tcn 
ntsts ncn <mm obs^ 

^tSt^CtfWS nc«r ^ts nt^tsT- 

«rt^ f*\m\ ffef^ 


’iisTtnsF ntf^cnsniss 
f?c*[!»^ < 11 ^ srn cs, cnfts 'Its s? f??:5n 
’iswi s^ i snn f«fsr ’stfsc^F '»witnf fswn 
'snn c"t¥ts tii^istssFtn nslapsfSirn »itt% 
n'QH c‘81^ ^tnc'sni sj'sst^ fets s^sts 
stc'® ^ fli^stfn cncs ^tf*i csstsif 
'«isi«Fts 'Bitsftcn csn fs^Ttsfei orsi's cnnt*i i 
fsnts ^•fts sfis ^t« stf^M ns^fn 
ststs fsnts, «its ffefs's ^t's stffecs 
‘StS'SttS ^C?s SCSI '«ttStJSf c^?cs fscs 
ststs S?tS5 fscs ’a?t^^ts S^S^nS I '®S'“fntSJS 
«fss fsfs? 'ajtfnsrs n*ri-ss?<ts fsn:s «fsts 
'Stc'f nfslsi ^C»|1 I 

ntcns cnc^ss visits 

cnks cni stfajc'®^ s'ssi ^cs «ftsts 
s«sj^s <sffesssts nsfws n^tn csnts 
cn'ht^ I «tf^st“t css gt^ st^ 

'Bisjtnsf stf^cs^tcss scar c?si ^st'» 
Ifefs^tfsllc's I ss S“fS-«t^Tt^ 'stns‘1 
^sfstns fets stsr cssi sfssts 
^st«s ?ts cssts, sss 'srsrtnv ssstsfscss 
naistsi nt'«si st!s '®rtstc¥ f^fs 
ntitcns n^css '«{tcst ^itstisf 
sw 4scst «lt5t<CSS SSCSi fetS ^SS 
st^i « 'srgtfT «{i:s^ ffg sFtsT'B stress i 
^tsns sscss—“«tfsts scs '«ttr:f, c^stcf 
‘sss «rtscs5 stss s^esf^sts, ^tsi stffe 
csstsc<8s sfcw cssrs^fsc's 'stst^ts j 'si 
sss iflcn nt'pg, ^ts «ttsts f^s sf 
ssstsfss C'StStS ssn cs «tcs fscscis, 
^tc's c^tstcf «rwtsrrs sfsi ^irts scs; 
^ts fscss®; sns sit<«j?'^ cs, 

<flf-tf?S UtStesf eSeV nSItS C*flci 'S’f 
fsrss ifcf« ws fs*sfs st stsi 
life sitsii r stsjHf ntfntnf tsc«F sfsts « 



wtirm 


wW’i’N «r^f^ 

«rr5Ht?^tf «rTr*i wtsiHt^r, ^?i*i 
??ntftc«r« c«ftw '«(tl^ ^iT cn9!t»( ft'«rf^«rjt'5 
’Ttf^-tftcas ft-? 

ffc»in I 

^vt r«sT cn«i“*itfesfi c^f®^jt«i 

mim «i*fjtn«p?sc*f m«r 

C«lf®^Jt»! '«I«Ot*t'f I 

attcn C^iTC^ f¥w 'flcn 

ir^rt*! 'sfr^^r*f c’inff»iN. 'srt^ta c’f^it*! 

^ c?^ « ’T^nrfn®! 

9\t’n:»ii «(£« fi‘«tf^?itei«« 

’if^’ft? c’Fiis I 

iftvwa 3ftt»! '®it^t3 «lt^t*f C^»1t*l 

«;1*Jt9 1 fsf^ c^i^ttw *<«« 

^tf^'s «(f®F<r fiw5(i c5T«tt£5i^ 

^I'Nn^ 5?9i£:9isf—"c^t^n '3t^« 

c^t*itm *1^ c^tc^if f^Nsn *f® Tm ‘ai»rc^ 
«it^tc»i fff '“itf^ '«iHi «, 

'AH c*rc?{ I* 

^irs ^ t* ? aF{B?f mw 

’n»rt*n 

f^CW f^sT *f£^ n«tsi f^9tn»lt5J 

f^m *ft# Icfen 

Tm ^miiw 'a «rWfl ^15 
^ f?n «it^t«r ^£»i!n afc^m 

nxj ^ fiw 

X'' ^ 

^W? c^\>it f.m 1 


i>o« jftt9| sis'THs nu? 

Tv\Pi 

^C9i®F 

nwcm Ttc's 

c^cfsf I 

cir'? mw 

4t«F f'lw ^ fcn^'N cw 5^111 

fT«tr® I iji'ss ^t^t3 ’jfsr^- 

^jt^ ^£911, w ^taf 

49lt*{ 

c?tr*T9 r*T5F '^t^t*r*®^5r 

JTfr ’?Ff£® ??9it*t I c»i’*rt5i c<rcv 

=Tf*T®?i5f ^ict|i 

f^CIf 

fsra^^s c>jeit£«i-fta ’I’fJil 'S!RfT 

'8ir« 'lt«t« c^c^ ^t*itt?« 

’f tCl f^£®5? I c^t*( ^t?l£*t 
'Jt£«r3’itCf =11 C’fW, ClSPlCTfsT 

‘£¥^i5f 'Brt^?' '«rt?f sfut^i 5rm ^*i 

sitcnfl »fc*f-r ni^c? 

c®t*it£*r5 cnc® ^tf1®tf? 'flpii I 

9lNi 'ttCJfiJ ^tlf, 

«rsftf^9i ctr?«ft«ti f£® I 

'9f5r f^r 

^t£^ c9tt&Hte-i|?’ftst .’ftlt's 

^t^tcwK mm. frci c^«» 

>T^TI »llff«H 

•ftft f w^pm cnn ^i^mss . 
fMWt 





90 Park Street 
(Circus P. O) 
Calcuttai 4.11.44 

C5t»itcw? 

^•ic's ntfii 1 f9!<fc« ntfs 

'sftff I 'BiHl ^41 
affacai «it4ta f»fia 

'«jt^^tw a^ra «it*ra, ^t?ta 
^?faai ^ac« •rtaf? 5?i | 
c»rat 1 C55t*itcwa '«ita'ft?a 

aca >itartc=i1 '«i1if, sr^t^ia cm 

<FafTii 

«Tt-i1 ^fa ca-i '«t9> 'Bitii I 
«Ttatwa §^aa c’s^t^^t? <5r«5*i ^fa« i 

ft'JifaaitPica -ftfla- 
fasta ?rt«ca^a fawtn cat»ii 

(iiaa «ft5t^cwataf ^taat^^jt®! cafw^jt^r 
afc*ic^ «faTtn^ at«Fl m'® fa’^faaif»icaa 
«iajt*faf nc? facatn ^ai i f'^'9 
^swa faaa, *ata^fa¥ f®fa ca^ 

fvra > ^^'eta a?sr a^ac^ ntcaa fa <aa^ »8a 
’Tft'! «rana mai a^tfa 
fa^tn ‘nt^-^fla Pta'f i c^rl fafra->ra<ai 
yf'Bta ^caa ®ta wtattr^it? 

?jatntajta ant-iai faata a^tam 
(?r faa «:(afa1a «fmma «tHia ata*!i 
®tata c^ a^ ma, ^cai^t fa!^® 
isiaftwai f«fa m ?(aralma?f 
a»rc®^ «iiaa avcna m ^<^a#lc® 
’fatat^ a»ic®a (a^aair acatatvtc^ 'iataai 


maf wa ®ta aif^^afa) ca. ’aicma ata 
ataai faa ca, f^fa at^ai ^tata Piac® at 
a^®i ^ac® ntcaa ai i cafaa 
«tata ¥ar«aa ca, T^fk naiatit i ®^a «rat* 
«rat? tfa sT«t*rf®a ®taca '"(^caia wtartwa 
ca, ^aaa <srma na «rt5Kcaa caaaf^»ii 
^tata nta^afa®i wai <2rtatai 

♦ftij’jjy? f^ta caa; ^ taa aa»H a^caa 
faa'ar^ta ca ^iiaa ^ara^tta 
at^9i1 a'^®i spac® ntcaa. cafa^r f^fa^ 

^taf vat® ntcaa, ^ta faUfa i 
'sitpfmcaa favfe cacv 'flvj qja ^itfa 
fffftafi[9ifa, f®f4 ?t®s?tfa fata c®tv 4ta 
«itatcv ®^a wrat«fattaa vtcf vca 
ama—“«f^cata!S fa«5s^ afv® ^ta, fvi 
®ta ®ta «rtfa faqta 'srtata -ill 
fitaia ^na i” 

»tat«r^t?ama—“«iHfa fv ntataa <4 
®ta fac®i” 

«itf*f va^ta—“«rt5tmtaa ait^^rta 

«rt*fata «:®«afra fa-Bsl atatai r 
ijva vata a^tai atac® vitfa ^av a^a 
'«eptv afaata vca a^?ii ®tafa “ata*rafa®i’’ 
n(t%vtatfa asai vta ®^a «tat«fatc?a. 
^tt® faf 'aa^ ®i faafavfaa v^f >&«• 

afcn ifvfpf® ^a I vta caata a^tsNcataa 
®^a •aitat^tatcfa 
'aatfp^stca faat faafavtaa catv 
i>o atcaa aafa^ata anal <jaafai 
vftst^caa ®rrata vataa i 

>»8« atta «vc?a vtaattfjta 
caf®vna aFtaaf cacv® ^aaa ^af^a vataa i 
®aa c«fta a?tl Taafcvai 

'acacf^ ®ca cacra la 

aatita { ca cvta <av«ftaa aia^ aft5'rttata?( 





C^ ’St’WWH C?«111 

fwi, ^ltc?9 i^’sfww ?ir«j 5»iwi 

I ^ ^CTrapS 

•^9«ff*rw ?f9R «ft5'Ki:»n:’i? 

I ^t5t<cjf’i ^r^iThr 

^"^“T CTT^i^t '®rt*itii 

( (ilt ^f»J '8ft*ft? 5it;s{ 

^ciF«r sFarqsT), sTto cm^ 

f^'Jpsp, ^til*lt^=TJt«l C^(f®f'Jt5l 
’Fwrifii 5im c*fr? r^^?rt«f ^fcw 

C’fsit’l { f^t^'« ^«1C91ST 
Cf, "erff^f jj^ ’TC^f 

^ *tT^ <2r5*i 1 ^fcT-r f^r!Jt*fK 

^t?r c*if®^jt«i ^Fr^irsf^ 

5jfe? C'2rf5fc®<& ®t^t?r f^tft^Fiaj' 3t? 

c«rf5rc®^ ’SWsfjft? ?3:^t*ttfrli?5 

|s5ti 'Bftsitc^ y[zw §iB ntf ?r 

■s^ ?tfii?®N ftc«f f^ti) fc»ii I «rt5tfc?c^? 
^ 'BJiTtfs^ifl C*f5 5TW. (ll^lfiT f^-Slt*! '9 'srt’n 
fk^ fsfir f trafii i 

‘fl?t<rf£?j srisii ’••r '«[t5tfcTrc=iJi 
5rt'»«fil5 fe*r9 4«t£5(?f uq® 

fin cn, c^tn ntncnc^ p 

^ncn f®fif IC5 n^rsni 

«rf^ «Tt>r^ti*fi5, nl, sPTnsrnar, ^tn?- 

C5t*n? ntntn •^nfnti 

W f^irvi cvtn 

n|cn'8 fs^ ^1 ns^rtt? »f5c<5 

nil' sfcn ^tE<F frfsrjy ntnn «F5C!5 

ic»ii '9£srff cn, wtir 

"f^n n(iEn« nw cn n^n 

f&fti inr« 


ntfn f^fn *ti»tn ^^fsfan vlx^ ntn 

i?t*fr$sr ni i ntftntf^^ 

ftRi® '9 ^jt^*T i£f n?t^n \ 
cn nttn 

c^t«il n^cni, f®fn ’fni't^l cwc^ 
nnfi^tcii sitn ntn frciffcnsr 

fffafsE® ^t?f fsici^ I cn n^itf 
«rt^-f: f®fsr ^t^rfs 4tnn ^rt^nt^nti 
fll^ fnc«r ^«v^t^5r ncsit^^r «tft"f 

¥iE'!r*n ^s»8^ ntrn ni*? 

nt^?tfin 'Ttsrti incf, 

?5n*ittn9 nt?i, ^t?t jjtff i nta 
^n^itn ^ntffE’FiR «i^ nncn?, 

firrntrfin*! ciiu? 

^3r c¥tn nt?t5 ffci niT? 

mnfcnni frjft*ii 

'ntntc'ra <fltn ^Wc?! ^tcicnt^f 

c*fcn <flrn %w\ sfnH 

^icn^r I ^tcis new fnci m c^ta? 

fH «tn ^tf^3 nurn 
ntf^f^i ?w fncarcf?! 

firtntc*ftnsi =Ttf^}5cif ?5n*itEnfl iffc^ 

«t?i f?ci n*it«fnt?tf ^t£»f?r 

^ entnsti 

ftai firnn, ^tai 'nt’iti qj* 

Brn cnenn! »«n^ 'nnf^n? ^tntcntr^wi 
niT f?Ef ni^jra ¥tn cn? m •An 

I fFn n« 

wNrt ’^ni cn 

m « «nn ent 'ni^i i *tii 

fntni ntfFc^ f^ca 4£n'« ^>m\ 

ai nena at n?[taa nrti fvea cnenn m i 
*r«^tfir-r a^raa ^cn-it:En aftannfw^* 
nff¥ttalt ntt»W 

wi;mi cnt¥nt« 1^ tt?r« t%nfe isin% 



ciw I wrft ^«r*T 

»Tft¥ ^^c«tc*r, c-t^ f^*rfs 
»rtw c«r^ ft*ii 311—cjf c«rc¥ 

c»r»i I 

^•1 f®pfvj fvcw <4c^t c*r<ri 

C«r»^t3l C-ltW« wi 

ft c»r<r»!t*r, ^•iff, 

c?<r>it*j—^rar-hs^U 
3iani ntc^a ^^-ii-“«flc?Fatca 
4fF'o at^tc*ni 'siwtFfw c^ fana aca 
®t»int*ii «rf®atJr a^ac^ i ^a 

^ta m 1iac3i1 '6 m *tt«i ataf^^r 
fal^«Wi ¥ia^toa*fw^ fat»i 
»tt«^l ^<xw ?ftacw r 

apra c^i ^a^i, »iati:aa'« i 

^^Pftaiairf^aK^Twiaf^ptiii sta ca^ i 
c¥aata ^raa faw^ c**»car ^w’^ftf^f 
“Standard” ’ftf^ ^icar 'fliaff CWR 

! faata fanr 

•iic*T aaa ntf^as atf«f. fe*fca ^tfafca 

cwPf—ciJca 
««pf 9Ft3r|-»!ta ^tf^ia caris ^tatraa 
«fca*r c?atasr '■rta «ac^ c*f»ifa 
aaKfa-*-‘'ifl^faa c^tattaa ^rtfftas vca 
ca%a ^ifTcai i” «rf®i5 »ata caa 
caa'« at«.»f»iT ^zff §ki i 

a5ta*fra« €rta la ata c^af^rara, 

f%w cata ^a ^ ^1 a»ri 5t»i ai, caa aaa 
aftaar^as «iaatli alwatiaa atfirca 
Pfrai ca fa’rf'® aiia^—ca araiti^ f^fa 

c^ffiiaR I ^ai atci caca 'ataar araH 

aac^f aiti aait'sa—“art^ aaa ui aracas 
^tiRai - ai, ^aa cstatrai awr^ c^cs 
atfrat r “afwtan adtati ftra caatafeak 
lai f% f i[ia« a w i 


fentn [ a 'a aa, «a W1 

c^taai aat^ caa aca caiai ‘afn cftfe 
aca'e 'aHl cftfe arai’ aata faca <*1 
f®nil>ca%ca af'tfan c^tc^n, <al ^tata 
4ltiaa «itata^ l” 

'*10 aata asij^a—“f^Jt^ cata 
^fataa ^faatca '»itatcaa cac*ra—-^ai 
afat^a aaaftaa ai:a <«^1 «sFa aw i 
c^taai ^ta ^tsr 4ai« a'Q i ^taai atai 
'«ati:aa a^c^r ai atf^ca ’«ftfiE* 'aWl fata 
cWattaa asca 5ta at^ i” 

atcaa 'a^t-f ftatfa aaa 
aaca ^a^ifal ca?< 2 faa ^tet^caa aai^a«« 

wta a^ca 'Sfta iia a^a ^ta 'cifsr^itta' 'Sta 
'ataa’ifar^ta »icir ^c^a i 

sii at^ () ^ta afat-t^atfa^Aa 
is^faa I asi^rfaj^ta car^a® fiai 

afca facafc^ af ata ^pati? «fta 'Sfa^Rait^ 
ata^ firata aftatt®?. 

“'Bfaita f®^atVJ ®rat«a-fait?a1 
6f caa ^ba ^aj^a aas i” 

'Bitutkataa acaaatfa aa 
(O 

90, Park Street, 
(Circus P. O) 
Calcutta 
The 2nd April, 19 0 

My dear Pal, 

Your registered letter containing 
questions for the 1st M. B. Exam* 
reached this morning (Tuesday). The 
meeting of the Board was held yes- 
terday^nd oiling to this unfortunate 



delay in receiving the question they Where is now ? I do hope 

could not be placed before the meeting, you are both keeping well. Is your 

I am very sorry it has happened like likely to be in Calcutta about 

this. The Controllcr*s office might have ^1“® of the examination ? In 

telegraphed and given you more time. that case my wife and self shall be 

The dates of the Orals and practi- 

cals are not yet fixed. They will Kindest wishes to you both, 
probably commence on the 26th 

April, 1940. I shall ask the Controller Yours Very Sincerely, 

to inform you as soon as possible. Sd/. S. C. Mahalanobis. 

(O 

Prof. S. C. MAHALANOBIS BaRGANDA 

GtRIDlH 

»1*T»T2nrI «a(ir9tfr^ pSrxA* 


^rufT-rra^rot^tririy^ ^frmvr^ 

V»yjrSly** «r 

jjjv^ c»r *-i«r I ^*** 

TOC I AiTWi»*»jr-— 9r(vnn^ — 'S^X*^*3T4Wr3|jX«»irtf' 

0^^»«»xr«fnirxr[ 

i^fTS i^^rrjirtSiw 

“xno-(T^ri-flr(rfr>^ j««nxST^ inR** | iT>P(*riK^.^ 

(OT(i«r i aitwtw \ 

UTCXAT-.- -»rx?r.>rtT^*ir,- 







>VSjr 

(«) 

Prof. S. C. Mahalanobis 

Barganda 

Giridih 

20.12.1942 

^ v«rrt*f?rn^, 

vrarar, cn^i 

’It^CIFtCSRr ate® 

Cf t'pff •itJT I 
^f1 SV! I 

HR V( I 

C®tHa 1 3THnC9f C^^^ 'art? ? vilHtR ’«rtf%«i 
C'5tHtR *rtffl Htl—ffl 

RftHtRfl nt^C® ^4 ^6fl l5Tf I 

Ht «rf^*lt C¥HH 

ltf?Ht« *:(rt C^tHHl aiirtHtRH 

R HfffRlI ««ttf^l «rf«*[l HfH 

’ttH =rC? I 'aft4t9 5FR—H) 

RtsrfR-~'!5t^1 h(8cH f%Hl 

«ftfH HI I 

TCaiCSFH ^tHfa f4!l 
f%? Cft^ ?RS ^ fstfl 

CStHfll ’THt^ RH HIH C5t«n—“ hRI Cf# 
W8 ^Hi citfe Htif” I 3T^R fncsi <fl| 
HTtr^fR Rtt»n—'artHts 

HrtRI—artRl a(tR1 - « WtCHH 

—RtHtCHH H[C?R '« CWtr«W 

c*fht^i 

^HRf m I 

('HtJ) 

%(RtW 


( 8 ) 

Barganda. 

Giridih 

>911 

nan arsutnaR^, 
c«rc?a 

Hfra^ ■« c^tHtc^ 'Htarwa ^'®wa 

's I f<Ra- 

’^acHi a«vHiaa ^Ra 
HiSatR—^1 ^ffac9i ft?faai 
I t% 'sitR HI I 'iiH 

HfC9i fa^fl ^’TatRa isa:*l atf<nn 
«Ffa, ‘fli ntatfaa H?T*i^Ra 
'Bfanfra i 

'Bft-fi carnal «t9i wi 

c^tHta H^ia ca^tHta'« cm ^tiin ? 

^t^fR «rf*ifr*f3 Haac^a aftHtIa i 

(iiatrjr a?st*t: aff^ai 5%fR— 
HThTi ^ fafHi I 

«r®ta « HtHi «rfa ■sratR 

mfnRC? HI I 'ilH’F’f aFHI f«lfVc« 91^ 
?a—arfc^a 5:Hatr>Ta HfHi «tRi 1 i 

^fHH aca HT^ H^Ri 'BitHta 

Hcaa '<HHf«)ica <raft«fta 

Hf91 ntRa ?i?''ni acH at»r oraft i 
■iiRatca 9SIVR1 «r5'9 at®tRa 

«r«jfFtca cn f^na ^ta »rw ®t9int*>i 
^Wl9i HfaRi ^ta isu m 

laRl apK « 9S^ *rt«1 FffafTC9F 
fafV^t Wi aFRV faRa hri^ «a| 

a:aRi «rfr®a «« 
^a R»ri R ‘JT^arfraa «fai’ «i RrtHai 
^HftRai HR atfi oraflsTR 
w aff% afPr na f^*!! Brwfrs wrat 
ai fafa^ afl«.n)C9i 





*i(WciW c»j^*n^ « »rt^^ 

*flt ^Tt*ftfll?i c?c<r iji~ 

*itf^« ^'^»ft5r sTjflp 

»ftf» ^ttn i 

^ C'Elt9 §fVcsi^ «f^^tC*l-- 

^t>ittvr9 orc-t^i—^^1 mzm ?r?r 
*1^8 1^1^, j^^JI c^tsifll 

f's I «rf‘i?ri *itai '«nti:«9 w 
*ri ‘fl? «iHi c’sfsitc^s 

‘«fW 5C^ I 

»ie I 

(^r*.) ^i^c^Nsar *f?5tf<^f^-r 
(«) 

Prof. S. C. Mahalanobis 

90 Park Street, 
Calcutta 
10. 6. 1943 

nasi ^9at*rata^. 

t^Cfa a'CS'ar, c^ff^ata m 

«(trs I 'flfara 'Bitr^ic^i i?la t 

»rf»i aitnicaa faaa «»tf*i 
'■rtf^ I wt«i I 

na* (n^ata) i* ^>^ta 

ataj aarPrc^ ^tfat«i «f9i vi i 
^Tm\ ai c^aa «ircfa ? 

»t« I 

(^t:) ^’5:cata5ar a^»it*{fa-f 
(^) 

90 Park Street 
(Circus P» 0») 
Calcutta—17 
15. 6. 49 
ai 

nwcaa ar» fat 
ar^w aa 1 caat%^rf *r« i 


(O 

90 Park Street 
(Circus P. O) 
Calcutta—17 
27.11. 49 

*taa atsut^at^, 

ai «»| f®caacaa aai f^ ai i 
«itsita ^tata sf^jrtca ^aa j? «ii¥t faa 
c^^e[ «{tsjcari[ faa ^tnta^ A 

f®:aaa a^fsiatta faat«i «ii»^ta ^laa— 
c^Tsita fnalata 'm 's ^att^a’ 

«ftJjt:aa itMNaa s^^tai 

a5.ata ^fa « at8tjt%a wus9 laaica 
«ftfaatr?i:«i—« ^fa c«tata ^a^a 
'Bitaaf nfama =ffaatf?c»ti ^iffi 
affa <iiatca« c»t isx^ af^® ?a ai 1 
'8(caaF i 

(O 

90 Park Street 
(Circus P. O) 
Calcutta—17 
10. 3. 1950 

at 9 i‘€1, 

«ica^faa c^tatiaa aaa *ttt ai^ i 
c^taat c^aa «itf wt^ata m tfatr^ca 
'eitft I 

a»cn '3rrt{5ta*t c^taai Jljfef 

cataf«c«i caca a? »rrawi i 
®t«aa ntcaa 'St*! ^ ? 

^tfa farap c^fiicfta ^atis atj% c^i 
4af »!lta f»ita c^taai f¥aa arft 
oftatc*! ^ai ^tata '*ra^a 

I 'sniiaa at^ ^ aps^tf^l^ 
8C«lfl I 

nfw csiat^^ta n« f 

aifm :; 



'sucit’t’F ^t<Fr-’ 5 f^ 


i^4*l %ktl% sil S|t6 (^t«5T, 

>Ttw) 

I '«jWc?a 'Q^‘1 

C3fpit9 ♦t*i»»rt9 '*rtc*i i fH^t*{? 
^tC»J 

afT^ «ftr*irt9iw? 
cJT^i ^ I 

5f«li>r*ltCariJ 

W»r (Calcutta 

Boys* School) I 

nw ?»! ^tc*{ *rfflf5^ ?5>f I 

(Rector) I 

fqsfn cs? ^firc«5? i 

f^»iinr sit® 

?l5tf^»i, ®^ictn fesiJT ^nfir «r*i'«rsitsi cn^i, 

cf\^» sicflarsit^ '« fcnar^N 
*i^tfli ’isicf ^\m 

^tfrtl ’t’rw 

«ff« 'SlftsitBsil ^®itf? 

I fn^c?«r atif 

^«rn^Ka*f i 

*11 fH^Cf^r f*Tf5 ?C»T (City 
School) wf® ip I f»il5 Wf*r 

flScir 

(i’lfii*? c’pf^KWi fn) si’if<«!rt=r 
’fiitcw ¥lar®!r f f5r{? nw 'I’ftt 

®s*fW *rfHt 


c?3i^Bar ^*13 

*i^tncw ft® fki^^ I 

f»i|5 ft® ffcsi^i 

^at^« nat«Ft?r ft^r «iRft9 ffa^tcf^i i 
f^iS 'I® <2ir^f%?(n ^ft^'ta 

flai C^^JftCiasi (General 

Assembly) ®f® fJT 1 ft^f-t 

®«.5Ta aysT a'f'fi ’ffai® i 

cafsitcasi «r«fj9csra 

®tatif f 15 c?® I ®tJ?l 

JTflst '8ft=rf^® fluttfisi^i I f^fWtWfl 
'Bfjfjt^fat frtf^si^sf ’ttCf? (Mr. Hamilton) 
^®Tf ffac®5r 

cf c^a ^%^ cf t^r ffJT fsEf f a ^it^ i 

a ftai fsraF?^^ JifTt^rfta ^awtfaf 
a® «ff« ffaatffcsia, atai c?f^i ’rfw 
'sf®Tf 'siMjfa® ^latcfa I f^^caa 
^ceiaf afstat'Q nfafs® fa i “aaj «ta®”, 
“amtft’’ ^®Jtff ftncf f®fa faa^® W 
f^f^psa I 

cwatta®! ®pnj^flc® f^^caa caf®fjt»i 
fc«ii:5f ®f® fa I caf®fTt«i fwca? f^ft® 
«iaTaa f faal f«fa 5^tPr fasit® ’taa 
fcaa ®a^ ^iffeaaai laffaftfpr (Edinburgh 
University) f®f^ *^t31 '■taraa 

f^t® 'srtaf fcaa i fcaf a«.»ra 
*ftar *«rania ffaata na -rta^aftwta 

(Physiology) ^wjaa ftaa I <ff%aaat 
fCffttftca (Research Labaratory, 
Royal College of Physicians) 





»rnn*ii ▼cflHi sftv 

‘flf^^fijl nnm 

^Vm *tW f«f5T Cnt’Tt^ISfl C¥W1 
!?sT (Fellow of the Royal Society, 
Edinburgh) I 

^«lt1 f^Df^ I 

Pif^r® <11^ {Reminiscences of 

Edinburgh University) 

nw nn 

^Rstn” 5rt*r=^ 

’itaj 1 '5r«fi55r 

c»iV«tnt 

f^5Vfi-r fsjia i 

‘The foremost figure that stands 
in my memory, is that of the ‘grand 
old man of Scotland’. No one, who 
had not seen this evergreen professor, 
would be able to form an adequate idea 
of the grand personality of the late 
Professor Blackie“-apaft from his 
profound Scholarship. Scotch to the 
cote—you sec the Highlander walking 
gleefully along the street with his 
tartan plaid round his shoulders and 
his silvery curls streaming behind the 
ears, down to his neck, now stopping 
to speak a kindly word to a little 
street arab, again pacing along* 
muttering Greek Verses to himself I 
Who said Blackie was ever old? 
Something must have been wrong with 
the man who was not fired with the 


enthusiasm for manly sports which 
Blackie used to infuse into the hearts 
of his students. Was there another 
Professor who loved his students more 
and was loved more by his students 
than Blackie?’ 

• # * 

“Just the other day, my Alma Mater 
mourned the loss of one of the most 
brilliant teachers of Medical Science 
in the death of my esteemed teacher— 
the late Prof Rutherford* It would be 
wellnigb impossible for an outsider to 
understand Rutherford rightly. But 
we, who had the privilege of being his 
students, knew him well and we dearly 
loved ‘Bilirubin’, as we liked to call 
him* His very idiosyncracies and his 
mannerisms were dear to us* For 
Rutherford without his peculiarities 
would not be Rutherford. But bis 
heart and energies were undividedly 

devoted to the welfare of the students. 
I could talk to you a whole night 

about his funny little ways”. 

* * * * 

"The Edinburgh University with 

its venerable buildings, its time-honou** 
red traditions, its charming associations, 
its youthful friendships has left a never* 
to*be obliterated impression on my 
heart. The moulding of character 
by the personal influence of great 
teachers, the kindling of intellectual 
fire and awakening of noble aspirations 





in young minds by the electric touch of 
giant intellects, are indeed the highest 
mission of all great educational 
institutions”. 

^rr^m *rf^c«s[; 
w I 

Pic«F 5i>{a 

1?ta ( Photography ) 

f^c’sia 

faw fI 

*<1^ »i*ia ^tf®^ (University 

College. CardiflF) <flff5 

*rr? I npr c^t^r 

I PffC'T’l 

nc»f« 

V( I f35r 

*r?i "srcwci: 

^C95f I f®P{>tf®f 

c^ fffn ®t»i- 
'0 artFi ^f^-5 cni 

f^«rt? (Address) f%fW 

"May we be permitted to take this 
opportunity of conveying to you by 
niekns of this brief addresa> an expre* 
ssion of our good feeling towards you 


•8 a Phyeiologift. as a teacher and as 
a man. 

In such a short 8pace« it would be 
difficult to epitomize the many excellent 
traits in your character which have 
made you loved and respected by us 
as a body of students. 

Oucitig your stay in Cardiff, you 
have won your way to our hearts not 
only by your marked ability as a 
teacher of Physiology, but also by the 
kindly consideration which you have 
shown to us as students of medicine* 

In addition to this* you have ever 
kept before us a high ideal of the noble 

profession which we are about to enter. 

• » » 

In conclusion, permit us to express 
our hope that by your wider sympa¬ 
thies, by your deep understanding of 
human nature, and by your keen sense 
of the nobler duties of man, you will 
endear yourself to your fellow country¬ 
men as you have endeared yourself to 
a body of British medical students, 
who welcomed you as an alien, who 
loved you as a man and who will ever 
think of you as deserving of the grand 
old name of gentleman." 
f^cf? >»•> 5f4fc^ ’tcfc*r 

m cbIi 

"aa SR (Sir John Woodburn) 

nm i 

4 nrifc^fi 



>«* 


Nti c«f%^ ¥:»irw f^TCTwr m 

^▼ie 

?^«ii »rH? »Ttc?^ ^ftftf^w— 

“t^fsitc^ >it*rr?r «rc^»r ¥fwc^ 

m «rr-n ^r?r nw 

c^t*rti^ 5tfft f?r® *rtf3^ r 

sr^rev fHfm f?sr ?tf%f»t^-a} 

(g’RN’f 

C5f«f^5carsr 

•ffflsf ??i <5?:^ ^•rtBiars 

f^ff?ST neat sFi|!«ft5rar9 «f5f^ « ^’nfsrs^r 

cfi^sciri F5< 5}t^fi 

mv^ ??fi c»i^ ’T’ln 

*il%^ cafjii 

or^ f^»!tC’!5 ftc»lST S5f»lf1 

Tit’n I 

f*ffcif^ <jsnrt? 

n*isr «(FW!(i 5\t^ 

^<ti »iPr*Fl ^r»i!r— 

“«ftnf^ 4?F^sT <nt«5Tt*ii 
¥f?t'5tip” (You are going to marry a 
distinguished person) I f^PHRl 

sftin f^n^Tl f 11 ai^tsi*T C^- 
5iaR 'a* nw 

wifStnr ^’THf I 

*fTf ^ 

(^>* ¥<«itf»!’r f^) ^’T 
5|fefr^ #tff5 sRf^fsf^ (»• 
nt# 5t^) w sfwsn c*t^ 

•itwl <rf>r I 
c^rPrwrr^f ’wtWTT 

/fW^sT ^ l*w«r ^<fit*frfi >rf^ 

tff ffi ^<ijlwrt- 


C^fTT ftw (Principal 

Hornell), ^tfsiWt^ (Professor 

Cunningham), ^«Trtn? JSrtf?[*rsT (Professor 
Harrison), «l«rjt*r¥ %f (Professor C. W. 
Peake) 'eKtT^.'eirt^f 

(Professor W. C. Wordsworth) I 

C’y? ST I 

t{t«( 

^tC?T ’Ff9!ltf^C»T5T I C'SfPi:®’^ 

'ai«fjt*l'^’f*l ’T^'rl cfc^is *t?rt*i4 »i^c«sr i 
C^rfSfl®^ wm:m C»PfC?^?l (Baker 

Laboratory) <£rf«lira ^<fTtn^ 

«r«fjt*ff f®sr«pT 

flutist? (Botany) '« 

(Physiology) "5^(5 S|ttsT | 

x5^i5( f«rc«f5T ^’Ft^i 

c^, “ttlhf^«tPTTr m f<«t»f 

42rf^ll 51^5? Iftf !WW '<^t'2ft*l C6^ '9 
afjpfUf^f ^r?si I CTt^ 

(c>it%wt»i 

^T’T’81 I fH^- 
c?5i^ ^isin *FC«ii«r 

wm i c^tfn- 

C®^ '«C«{Jtnsi1 51*1^ 

»r‘ii*it5r << 1 ^ *it«Y«f^wtJT f^'st’r 

nfflf^r ®faKi 

®t9f c4Pir®^ ¥PTCW 

• 

(Darwin 

Centehery Celebrations) CWrP!/¥f«ti 

’f f%f t«l 



Wt»f'SfwtR 




M8 

w r^»it'® ’t«{=r 

’vwH I J? jfsc? l^»iit'a, ^i?9iit'8 « 

Car*lrS[ C»ltC*F^ fiT^^ ?flsi 

f^ptl '5r*fTt^«Fsi'a^?r 

^51 ( 

c«jf5rc®'>i^ ?cnar ^Ic'® •sr?*i 

’ipfl’itw *r?[ >« ^t*[- 

('Bi^^ifi «ris. % c*if®^t»i 

^t»lW) 4«ftJT 

%»isri ^f9i?Ft®l f^'Jf- 

f^vt*inr« ’Tft® ^ ^^’Ts ^t»i 

>»»8 f^i- 

If^r® ^'hf "Ttfl^^- 

c^ ^8t!i ^tfsar ^sr r?f%'e?if^?[ 
(Board of Higher Studies in Physiology) 
*r«t*ff^ fe*RI f®f^ iSO ?5^c« 

nf« 5T?^ 

flr»R I r«f«r 

c»Tt>rtti5 >T«t*tr^ 

ftc»ist >S)8« •f^V 

C^lfTtllS ^ C^WC’IS'a >T^tnf^ 

i*«tr 

(Indian Science Congress) 

f^wtcn »r«tnr®i[ i 

'« «t^tf ^w 

^faitfii:»i5r i 

f«f?r «tTti fwtcjffl ft? ^ 

ntftrw 

tt^t? w wm 


I ttfff fsf^fwf ^ ff (Music 
of the Heart) ^'^®1 Will 
^tftai ^f»ntc?s) c^, <2rtw 'stfH 
f^wrcsTs ^tii 

sftli 

^f^?(1 »Tt*lfil? *IW 

4ff^tPr« Iff I %?tf 
I 

“If you apply ear to the front of 
a person’s chest, rather to the left of 
the middle line you will distinctly hear 
what I have called the ‘Music of the 
Heart'. As the living pump works 
steadily* with each stroke you are 
told- 

‘No rest that throbbing slave may 

ask 

For ever quivering over his task.’ 

It is the audible sign of the life of 
the heart, yea, it is the music of the 
very citadel of life. 

* « • And all this work is done 
merrily—singing luhb dup-’lubb dup 
all the while. 

Blessed is the mortal whose heart 
continues to beat within the chest 
tuned to the proper music while he 
works through his alloted span of life 
for God, Humanity and the Father¬ 
land.” 

^<1—fW 

wTT’f wtntfjtf, w if?i?ln5ar 

iti fn^tffcv tfrff cfif I 

Cff 'fill TOI faillpSIIW 



irt6, ) '5TOt»r^ wtwar ^8* 


^<rrt*r¥ f^Rc^iysrW cn^ i 3T*in 
if^jrsar 

wtst^ «?»f^"r5ar fift!!^ c*T^tc*r 
I 

’r?lt5F-<3T^t5 

mw, '«3^5 

f^ft«TCf? *ff55r*?sr I 

^ci5 «r^Tt^^rs?i *r3 

I f%fsr 

'SJt’I^ ®nrac^ ^src's^ (Loreto Convent 
SchoDi) nflHJl 
c*f<rtsf^ii niW^ f^c^isr i 

c«rr? 

^sr oi^jB c^tcN «rf^li ^C35f 
c>T^ 

^5 *JTt^5ftJl1 C9!tV '9 »lf^9tN*l 

«rf^lli=r ^Ptti ^fl?tCf5T 

9 *r?M^ c*r^^. 

^I%si C5V^af%, a^, 
aftar^Tt^r «r^f^ 'H^jf i 

^lin ’TNtsn 

at’^n^itcar? ^vt*ffa I 

'‘^C55F «rf75f 

c*r8it*i—artn^itraf^ 
’patnf® ^fli mvi I I s}f^^ 

'SSPTI frr^ w»i!r—t*fl— 
^ ftvi c^ta sn I c«T f*f*r jprfaat^ 
.'e >rratiina xcar musjt g<5 

fSwta I” 

,arN»Rtc«ra »n«fT 

ttcW awata f^f^m 

%»R ttftPra ’*tam 

^TOwi ^twtvrcaa 


’Tara ^<.»icaa 

w >ift*itn*i ofita 
^iia^«ra aatat% ^t?F c^iw 
ami ’rtatai sratcara nftw»*ia» 

^*f «rt*rf^ wNtlai 
c^ica^, fa« H^caa ajfvi '« feata 
scsft^traa atai <ii^ ^ra^ta >nftata 
?tatfa»i I cf^t §*ft>iai acaa ««a^ 

c^t^ %*rt»Tai 'af^i »raw tea 

'srra*tr 'it® ami 'a^atca »rattaa 
awr fa?icaa cai? af&ai aa i 

fH^m aMa, atftai <aa^ Pfaifn»fa« 
a^ %»ia I atcat^>Traa apjta ataia* 
atfaai ’Tfai«itaa f«fa aaata ^atcaa 
’tJia^attaa i at’ia-atfaat’ta ttata aa^w 
at% aifaai «taa aata*?*!!® afaatca i 
^asa 5ftc9i, a%ta aPtea 
aiaaa »staiw ataat^l ftafaatavm 
-tf^afa®tcaa «(ajt*iaaa (^tatai 
fn^cataa «rt<8'a ita ) ^ftia 
<iiaf5 fa?ta**r¥taa m i 

faaia-’f^fai *fca ^atai atfl ^if<rai- 
flm, aatr®^ aitsf fH'fcaiaa ^atarti 
«raii faraaa aft— 

“ca a»tft, 

«r^5ja wtatwta ^rtaaa ara araa 
c»fraa-a3^ te^tai ^ta^-«fa^ta apat^^n 
acafttaa, ^taa ^fa •aatfa i 
c^ aift, 

^ «rtaj « «m atas ftri 

^itei aptataa aiar aiftftai'afpa 
iSflSra ^ftm» jUn ^«ata i 

ca wmf, 

ftamaa «rftn ^ an»rti ^ 

qfluraa m m 



wtif «^ 

c^t^'hr c^Wa ^*nt- 


>8«» 

vrarfsr, ftt?s '■itsw^fi i 

^t9i 

ar^s? s^ sit^, 

'Itrffl caji 

3pt^5r?j 

'Sf^m ^af?j*iT ft3ft<?^ 

«fPl*rt^ «ir^*i i faat^ta 


v*r f^^ii« ntftsi f 

'BiiiacJitc^ tmsi affaattfsr i 
«itisf araita ■?«•! affa I 

^arsra ca afta '«it?>1 atfaai f^ratma, 
«rtaai caa •aa-i aFfa ‘aa^ ^a:a -arf®- 

•rf9^a *rtfl, latt fa-Jt^^ta 

faa^a? 41<ai i 




aajrtC'au «ta!t?r*i 

, ^ra^tla®! ai aa'<?tt?«r 

■»<iffe ^atfaai caai ata i atf% c5tc<r ^ 
.aa*fa ^laaF ^atfa^pta aa? <«{Bc¥'e 
•ltat*ta ^n-aFaraia 4?|5 ?fTt^a 

.caa^t^ ara ^ai i a^ata i^t^a 
a aaaha ^a fiff'® 

•rfisa aai nr^ca i itatna fta-war^a 
s?tatai cnftw 41 ^atfa^tfS «ia^aj aa*ai 
aat^< '•raa 4^ fFn*afa«. I ^tr«st^t 

T.' X 

05? s?ra a? qja 4a ^arNi 
'^a aval 4rv *1 avajatff 4v 
caawTtva vta caatai «itia^vta atfe% 
^3fa ataa^a trait's cvjtf^fawt^ 
;^ft¥l-fttia«i ®%a |. ata*i 
^TlT^tfa«t a^atfirvtl aa, aatat^ >•• 
|fa» laaliaa artatrar « *m 
ajt^a ’Tt^Uaj cvtiS cvtiS aa^- 
‘c^fera »rita c*fcatta~^«f»ia 

4¥ 4v} 6'm- 


(Island Universe or Galaxy) I 

gaifva a^io® catarta var^ai »rjt*itii^ 
aafa^ ^tatiaa ^ ^ aav ajt%=a; 

4aa cal. ai aratraa aa i 
®%a ^ac^ia ncaaata vc*i ^tcaa ca vn 
vstfafas acarw, ast 4| afiia aai 
ata—a? cvtiS ftn-va^ gattasaa lasar®: 
if^ca «flcvi ^ttaa *ta*ncaa aiaiaia 
cao? ac»ir^ 4aa ca vta« aarha 4at1av 
m atcar i 

vt’Trara c^tl citl 

cvtl aatwa caijjaa atif 4il faca afa 
ca*jsilttv cvtattai ata, ^tfta caai atra 
Ft^r^fSina^caavti catv ata attari 
caajlttv av cvtatrai atta, 
vatata •ta-ntaa ata i cfta'* 
4ali atff^ ^a afl 4vl1 atll ata 
atta a^ia ca caata—atafitfi aria aa 
ahffa ata ata c^ tjra ^ta 



] aw'd 


's^ c«r^i 

«r^lB ^rf? 

▼tPjf c»r«?i sftr?', 
cft»itt»j ^f»ia f^sy«f»i?r sit 

—'91 5tffas f^*T*l!l Bt^^s fs^^r- 

c^ ?rs ^rcs sts i g^jtra? ^rs^fs 
'«J5[iSn I ?tl^S css? <il=f ui^jg 

^t^r-w’i'^ SI I SFW 

^tf*is tS5|S Sl^ »TSl5sSi srs 
«ltCTfl «tc?s ^tssi (Cluster of 

Galaxies^ ssftsi; «[<!<!, <2rf^j5 lilSf 

4^15 I 

a^lf^a s;® «fjrtfs« 

?n stJ^ I '®ts vc^i s^Mcsfs 

^<S aiZ9 «lt®3 ^tf CSC’F Ijcs 

’ICS strts! cs c^ts 
^fsst^ «itssi c^s~«rtstt*fs 
«f'®twt^ sw cs,'sitsst^ css C9zsf «rr% 
Sltstcss ^tf C^C9 ^CS *ft^tc«¥ 

cs s^ <lpi ^ts ’ff^rs’f 

I ^WCSfS 5t^f« csss «ltS®CS 
stc? fs, fln<![ai®f5i® ossfs ^ts®cs st^tf 
SI, ®?^®tprsscs)ftsnts'nfs’a iss sf?ci 

—®tCSff ^S SJSStS Sfpcf I 

sc*i stsi ^»i, fentss ^ns#ts scs 
c’ft^ I cs^s irtcs s3Ttcsi 

CS^CSS SW Sftcf ^fssn «q| ^feStS 

<Hf1 sftsnts »i^a[ 'Sf s’fs 
^tc^. f wi vsc® ^is I ars*!! 

^ fin-w’fs. sai®wi%s '^f-cm 
ss®:*! St c^rt^itf s ^ ®tors «ts^ts ss i 

^W’aii^^s st?« SI, ff« %w 

99%'W ^-W^pj'8 fd sc^f csl i 

srHs sst*fs cw sjsfwpT 


^ts^s ?FSCI, fsclfcws SCSI CS'fe ’Fts® 

s^tcsf ®rtsJW, cs^^ SI ^s scs stcsr— 
cshsf’fc^s ^ststa scst csc^I <ais:-^*f- 
<5ff ®f^ csss ^ts nfss^s SfCS I 

'^tst’is fl*(“afn:«s ^l5 ^nw s^t^r, 
^tst® ^{5 f;?as ss'afcstf si «frtsrNtt 
^c-ts I <4)tss sts csst«its*hr cssstsi 
(Magallanic clouds) I <fl?Jl *|'a"»facsf 

«rsf!ps w*® s^sc^ ^tsHs fNc¥ «nrfF‘l 

91J I *ax^^ SSI ^CSCf, ^Itr® tfs®1 SSS5- 

fl*r-w—ftstns stn-arn*. csc^ caW 

«itC9it^“S^ ^cs Sisf?^ I cwTt^fsarr^si 
m sts frrstits las-'ss (M 31) i stjc® tfs®t 
^ fensrs®. srtci, stal 
«fts«cs fasis 'ss^ «ntc^t- 
fs®ts atsfrcsf «rsf^s sfcai 

^tBs nfafef^ (iis-'*s (M 32) tss^ 
4S. f^. fs*s«« (N. G. C 205) I ^tB 
^s® iitst’fs njtst^, ^tB ^nwscs® 
^jtc® tfi®i 'ss^’sts® >ilB—cst^ 

**s 

i»i 5 fin-w’t«' fscs ^tstcss ^tsH 
ftnntsfiB *11^1 -swa «fc®jt^st mv 
«rssscs sits^s «[tc?, sf® s?tcs[, 
^ s^t«^a ^tcs (asr 

^cs Sfcs esc® ntes 
SI—csss *itcs si <sr?-§w®fs esh- 
Sr*!'-ci?c? *ftstc® I ■ • • 

«»nat*fs 9frtst#®^ ^ 
sf®¥®f»i «Fts cittSl^ m 'at'SflB 
^ S5S1 vea sese^ 1 ®cs '*ij»s 

5t^s SFtfts fs*5^ S® 'MW >T«I®W 

^sf^® «w <as^ ®tai cs^a s® efts 
cstncfs ^tsn fffsfta fci csl, sii^ 
®tsi sf^ i ‘ ''' ■■■ 



wtif« 

’pw ^11, fti ifc^i »itt®i^ ^n»Tfll 

«fr5jt5F «rc^jrw c«rc^ ^ »n:?r fefliPm ’@«i?r^^i W5r^<Dl5c^ 
’Tti^ I ^ »rjt»itit«f^ir nta^nflr^ ^ ^\ 

Pf ^pRf ’tf^w^rr^ ’atcwf '<f*r>r^«i c^'M's ^rNi 

(Recession velocity) ^ I m^U ^1 ^fll^ f^> C^t^T'e ^Tt^rNPhi^ 

«T*f»i<i‘i c^tr^ c^t^T <ii^^ «rf%(5 nrt'i'Ni^ 

^r<r?ii ^,’iTt*it^5 nf® gf^tcs? c’par 

^it^ ‘flfifcf 3ii ^1t«f siiJT *ftni I 

’f^wc’ps I '111 «f?i ’f 'T n ^ ^rt?^ siS «tTt»!t^ 

c?<n c’tct, isl ’tit’it^Fi i* c^tiS ^tcii i *nf '®tc«r? '®i:^9 mKj ?«? 

o 

w/c^ sl^/^^^ 

o 

' an/(H 

s?N fsai 

ftn-Sf’tC'ss m I 

«ltc»tt¥-^l 'fl’vlB «i*t«iB C^cf «tf^ >• cvtis ffeai) I Vft^i Iff? 

€»im'9 ^ 8. • iitl»i ^ JK! TTitf I n »rjt»jt^« «tt^, '51^ vifinii cir<R?t, «jf® 

w» »rt:»f ^1 cwjtf^f^? 8!t«w <^i^^ ^8.. 5it|*i^)-f?cf jftfl Tn*f, »f 

f*rt8R «a¥|5 ftw? c^Tifra >B*« *it|8i ®t=if?T¥ 

¥CW I 4tft C?*R»|5f, C^ C¥t*r ftJt*ltwt >f 4tf¥ C’rc¥'® * • *lt|8l ®t^f?l¥ ¥tl®f I 

C¥wl Vft <^51^ 'Sttfl <¥1^ Iff I Ut»ltftr® <t^, 'itf 

IlfW 4ff ^*(lK*it(%¥ » ’*>tlt<. CfICft I4f« C*[t¥I<» i8** ftlfflhf^f 

:#tl cw 4if i?f T», ffllf ’inrftt««, ¥ «rf¥C»ir¥r«^v** wtli H-fHf 

ffir ¥tf flu n, »R1 ftc*f opf^ f 4fl5 CUfWH** ftl*i 

«<l 11^ ^11 wfe fwj «tfffCf lixif I Utlt W l ft¥ <i?¥ 




oo 

' «ycjr 



^80o ivoo 




3 armtoi 

>. c^t|g 

»fTt9!t^irc»icntf ^'»** c^tf5 
<^iri <if« cwrs ^v.» 5[t|5! c^c^f 
«rNtwr ^ PTT 

^»'S* • c^tis I 

’rjt»it^'«f«^ir 

«r?ift«^ ^5t^si «^tr^, '®tfi:^ ’*«•• c^tis ^ 
^t?I1 <415^31 ^t'il 

f^f«ir 59!c^ '^im 

apsrt^n® c=^rf f 
9fTt»^t^'Sf^5 '8l*t’T?*l C5?n apsitscii 
c^«?t I ‘4i^«. ^ir*fj c^'af^ 

?rf^c=^’r 

^W*l C^’T ’Tt'S?! C’fC^, '«ltC®lt^ 8* 
■r^M c^tI ’ijt’it^ls 
c^wca 1 • i 

^ m'^ ’tJt^it^ 

*T*rN ^ cntw >irte«»« ait^»i 

l[C^ I ^^caf «ft=l1 ^5. 

^1 c«<rc^ i««* c^tiB 'srtr^it^- 
^ c^ ^^'®, ^t?r «f’T’i?i*i m 

«rri»it^ 3T»it^ I ^ «i?- 

C58ts» nf«m ^9itir nf^?r cpw 
c^ ^ ntw =ri I *41^ fmV9 ^spTtw 
c^l5 

«[*r^«i ’Tf^w ’PiK'S 

c^t^i 

5lNt*l ’(tc^ 5?1l 

^ )«• • cvtiB «itC9!t^-^’^ <i«i I ^tc*f 

^*ftf«^ ftai ’Jf^t^ c^ 

^•* «ftl8 ^tc»itf-T^ ?? n^vc?«fi fhii 

ifwt^ 

a^¥, »«•• c«?tiB nzm 

nW «t« ^ ^ < 


c^ar ^t?f 

>«•• c^tiB '«?tc9it’*F-’?^ ^ ftr®* 

^z^ ntcw 5fii ^ 

g^tC'Sif ’'TJT’Ttf 

C^tlB '5(1t9!t?-?lll3 ^ItZJi >T4ltsr I 

C^ ca?jtf^c^?r «ltC9|1 «Tt5ial i*» C’lftiB 
lacircf *ttr6?. c^ 
c¥tlB * 51 ^ '«iWm f*ri:^ 
'<'S5fl ?cf%--'4i^f?c*r 'sit*i?1 
^’Tir cnntH I tfll srsfc^^ s(j«{7 
C^Ttf^^ 9^1« Cnt? '3t3^C»l 

to? *f? f?ir ?p5 ^f%?*l 

‘^t^c^i ( «t?n? c? ff*1 ^t? ?rt c«r?«i 
?c? ?tc? ^t? 5»* c^tlB ?f? *r:?«rf>rai 
^t=ic^ carJtf^^lB? I 

’rf? to?i *r?*tn ft«Ft? 
c^tH's csfjtf^w 
«ft»rfr?? c^sr^r 

<irt^c«i, ^t45r»f to?i cnc« cn'it? 
?sT»it5Pi c<*rr?r sit?w? aRf??rtr^ 

«rr?ii 

gsstcs? 9I?I?F to? ’'PWfm 
«(WT ’Si^ ’Hifv’f I 4^1 b? !?t^ 
f?l"iFt?‘| (Big Bang) Jr8?t«r, «(fHB? ^t^ 
(Steady state) *1'®?!? I ^'9 
*l«?tc? c^^'e <41? 

gw ?tf ^?R1 fctf^9i <4i?t «T?ni CW 
?t? ?9ir? I 5r®?ft1f 

5«t=rt *rf?R^*T 5^tt'W 

awl tH c??? 

^ STsf WBrait '*lt^ ;;'«im 



a* •lii'SWirW [ 


I 

>;>^« 5TtC»! «9tf^!tk*i?l f^i’wt^^faf. t. 

c^, va^ 

(Primeval atom) C'^IC’F 
<5^tC's« wm njKs^i «>^«f 

ffg ^IWi^ 'BliJ^^'sT 

sFi:?[ 4t5'« ftc’?ttl<l (Big Bang) 

sj^«a ^^‘^^\^ iTif^^fs^f 

*Tf5^«'*r5ii ^ «r^c« 

fin, w ’rjt»it‘fl*l '« 

»i^r»i «rti ’ttCT ’iti? cqc»r T%n\ 

^ttwa ^T?r c^t^f 

4^31 fin I ai’Kli'a? «fJTt?*l 

I ff 1 cf*i5T cn^ ? ’frtwt 

«f?^ siCBlif, 51^^ c^rsf's 

cif'em nm ^5, fi<rj 

c^, c»r^ ®fj[t^ f^«n j(t?ws 

^t? «H*rtart'« 

trt?Olf^*t I ar*rrlJ f^'SiBa 

ft»i WW5 -r« c^tiS 

'•1 c’j^, 'stspr ^ 

TH C’FttS ^ I ^tfi|« 

«w fizn ^»i*(l8s 'e^'sr ^cs« 

cvtiS 

f|8« g’stm si^aitfw 
^ <ac»i CT 

¥fc^, ^ ^'»5T f^-rf5 •sjfr’F la^p? 

Wl^ Wtttil «’«TtT®H ’Pl'm I 

<4^ iRtf, « ^tcn c^t^ *ifli<«^ tT'shi 
>* ttci ^ c«08 i[<-f^l[f ^i 
a cfT^ nfW wt»c»i^ ^ «?[ 

Itfrt cfft^N, lwf|sr 


‘fll mi9 f*iar*fr^ ^ f?i«t^?ii 5tt*i 

f^mfsr (Ylem)l 

«ftff I 

*RC'?a« ^*11 «ftcf I «itf^ 

c»i'‘\istc»i^ «ff«feirf?i Tc®! 

<i)^ «fF« f^c’?pt«i »n:®r ntf ’a[’=^3i 

c^t’T ^ini «r»rti5*i i 4>rt?c*i« ^ 

^c»ii5i3 ibin 3p^ 

-Il%5^*it«f^?f w w^] f^fa*r 
<aC^ '«IC^?T nCSf 15^5 n?Rt*l5 ^1 1 

*lta5 ’PI? «lf%aFt« ^cuf^ei I 

n?iat*l5i ftal nJt’T aR«n: *t?C« 

»it«t?:»\l, mn ^w® wjinu 

*3(5^ c^ftlS f®4*t c^c-ar® W*itait’« 

apt*l m I c^tlS »a^ 

5»ic»ii I «jjt»r fa?*! c'TC’F f^*!«? 151 ? 
«r»rtt?^ ^fkn ’tit 

^Hatiat'9 ^ ^fc? >tsr f®*^? f^¥ cac*i 

^al >r*CT s’lit'Q ?^cs!i asr «Pi¥tc? ^tr 1 

®t?n? fa?*i ’titPi? ^fn“«fna.« 

ij’pistf? *^? ♦ft»n I apitcvs? «r»rt?*i 

c^Ft^r ’T’lW^ ««rttv f*r 1 fainpt?c*t?r n? 
’fjt^ caaa caaa ^rf^- 

can cnraf^*!, cni ^if^ian fata ^^ai 
*if^a5 ^ nfaal^^ nf^ta^r taw 
«rr8f« ^tal afiafw ^ ewci sfi^w 
neat ®twf natf% caev apatnas 
^nv^ fln-wna 'e a^aitf? cwjtf^a 1 

aatw, att«« '«actt«i»i •afl wTf? 
m facapfataa na<w «f«f arttaj, 

^atnfta «nit5 ^at^it atai 

^faf mj a 1 aitfir f**a 









^nr:^—«f^t3 ^5js(tJr-f^'^3 ^csf 
*l^fC^ Big Bang 31 Big Squeeze 3^1 
V( I f^« '33rf3ii:^ 313 «f« wtcn, lc»1C33 
^tC’t f^ ? ^f3C3 ffJtt^l 

W ^13 ^:3r^3—'8f3lt^C33 3C3« 
«W '5*r3t3 C1S1 =m9|3, 

<jpr=?t ^ ^»13, ff f ^t3 ^tc«f f®f3 f% 
^3fi{r»i3 r 

'S? f3:3rt3C‘r3 *13 5F3-f33’t St^l '« 

3t5(t3 m 33C33 3C3J C3 «I3^t3 

C333 C^33t f3f®3 

^:33 nf^sf 3^f33 C3\f9l«F 
n?tc<^f *1331*1 3f3r^1 I ^^C3f33t3, 

C‘<1tf33t3 05^fe3 C3\f>13f *l3tC'*f3 

S«3 ^^5 «r*lf3^3 5t*1 '6 ^tt*l3 3flft3 | 
n«i)3 51^4133 ‘i? »r^»I «t3t C3Vf3¥ *f3M 
^^*13 I '®t3*l3 -airiS *1^1X3 '51^ 
513 C3'lf^3^ *f3tC<3 

^lOE I filP'a f3l3ft33 3''53tr? «'tC3^ 

^?t33 C^t3 ai3iti:^3 *^531 

3t3%11 

3ntr«3 ^6? 3"^c# '«T*f3 'ar5{3t3{5 
’nn*33t3f1 (Steady State) 3^3t3 31X3 
WJt^i f3f^ caFrir«f3wt3‘^ cap® 3m, 
|5. C’lt35 « «l|^5. 3fa til^ 3®3tr33 HSil I 
C^|3 f^r93 ftl'«Ft3M3 

^ Wt«—3^31 f^3lt3t31 *?i^t3 

3fC33 31 f tiTll 3133, 4f3t3^ 3i:?« 3tf^¥ 
t3rrC3 spita f53^t3 33t3^t3 «ltCf I 

SWtra3 43t33 ft3-«r3«‘3^p?3 

^31^ ^331 3t?lll <333 C3C3 3C3f 
m ^ *K9 311331 3f^ 3it3t3 
<3^ «3f^ ^3ftt33 »rr3tc3r 

?t^3tt3F f^, 3([tC*tt«fllCaf 


«fl33Vt3 3rc*r«Fl 3i:33f 533 ?t*f-W«rt«3 
f r3 331 *fi?3t3 ^31 I <fl33fe 3f? 3f®T 33, 
^513 ^3rr$ 313 C3, 
lf®3i:3J 'iC3 ’IC3 C3t3. ^tC33 •|t3 <3t3 
*3(< 33 f3l 3T3t3^-3t?1 f^t3*t3l 3W3 
C3, 3^3 f1*1-^nC'53 ^!33l3 5»1{f ^3^ 

^13131=553 ^l33)t® C3 C3t3 33r3| C»[| 
“if%'-tt^ ^3ftt33 ^3*f« «r1i»tl3f5rai 

«lt3 333^313 ^*t*W3C«3 3^^ 331 

*r^C3 I 

^t3W 3t3C^ 33 C3, ?J3 

353 C91191 :3’3ltC'Q8 5Tt?(j »f33tC3 

353 5lJtait^3 3f^3 3t31 I «3| 3^1?! 
5T3l-’T3t3^1 I 4rf^3t{8c^ <31313^1 '>3f33t3 

(Continuous Creation) 3®3t?^ 3»11 
33 I 

31^3 «l3t3 m^\ ^*1 f3Wt5?i 
C?!® 3W«11 f®f3 3i:«13, 33'St *t3tc<3 

333 f38^t»I«q3^ Itl 3ti:'3[ I n? 
333 31 f3*1, 3^3tf3 

®f33)C®'S 3t3C3 I «r3t33 C3^ aMfti;«3 

3Itf?1 3t?i:»1 333 3X3, *lf8*(83 

3^3 *l3tt<3 3t3 3t3l 333 C»jt 

*^^313 «{33t3 f3X3 ^X’TI ‘3^«tX3 
a^ltras ’I? 333 «lt333t33t»! C3XV 
3txsci 3^ *ijrK C3X3I 33 
3^3 <tjt3t^ '« ^18 3X3J 3f3 3'3a I 
•ill 3®8tC3 a3lfX'S8 ^t8« C3^, C«13« C3^ 
—3Wt9 «T3tf? 3l3f 1 

^ 41 «xi nfl^lV 33[3 *t3i< 

4tX3f C3ti1 cixf ? m ^ 
xix¥i f%5 c3^ cic¥ ^fi inri .fi- 
5111313 ¥fX« Tm ^ 





[ M, 


?n5?tarf^i 

4i^i:ir^ <fl^ «r<ft3T i 

uBfrcv C’r®'hi-ca?Jtf«r^ir 

’fpi sc^r^i »>«»'?- 

«»« 5TtC»H «IC«(T cwt?r- 

>IVN nt'esi mi «ilT9|t^f5iaf 
c?*H ^’hf, mh ^t«itfl‘l 

sWfOl^ 3T*Ilj[^ '^*<1^' »T"tf «fTM^ 
c^tiv a *lf^*it<l fi, 

I <ii:^r9 ^i^ mil ?i?c^ i 

Quasi Stellar Radio Sources 

Quascr »n’?|83 fe«.*rf% I 

«im ^c^sr, ¥ii5si 45«rf^®5t^- 
ont ’fn^Tti «rNi c^rcf, 

’IW C?FtST'« 

K»I HI I <iim ctTh 

?Vfe ^CWfl f5|f^t*l 

iftnr <sitg^, ^ cHt ^*r ^tcii 'bi^ 

aTW 'H[*l?f CHftH rat's H'W, CHt®1, 
^if^pft'si, '«rtHi f^*r*9r’frsfl 

fk^ CH^ I <fl^ «II?I1 

cTtH H^ar hc*i an i 
«npaniH' «rrHtt*f?[ f 

fftfN cnfilCT "Bit^re i 

C^tHtWS cn CW C's^srs 

«ryfa. atii ?5'?f, at? nfe*i'5i «rffa 
nffcntsHi Hfw csF® frw mm. 
'■rsrM cartf^m H'SHtcirs 

»ftHW Hts HI I 'St^ iH«»e nttnn 

Htc^T c^ ^»r a^it'SH 

^ 

n?t-»nrtH^ n^nt^r «r«Tt?[tf ^c^ih \ 


apitwi? W 

<fll vThhi 

»r1^9iw flitart^m, star's <<1 

c^tH fii?ita*fa 151 fH I 

HJt«rji f5n:f H^fa ^iH^fettn 

«JS5HtH ?F«ffWH ‘c?C*ff Hapal’ (Curvature 
of Space) I <il| f%f^ 

HCHtiH—“aHito nfaf^ w 

^sitltH” (Finite but Unbounded) 1 

‘C?rH!r will’ H!ica CHtHTN 'Sts CTtH 
StS^II ^tS'Q ^tini f% HI. C*T 
^Hcs fstnl fsrat^st« Hc*«r5 <2t^H 
^rSH I ^tsts '«I<{¥ 

ns*^ fscst^ aW^s *rwss wtsi 
sPStras ^*r HtHHsc^ ^itHi i 
‘flrfta ^i:nt»im 'siss^i ^tv «St 

gHitr<ss smi ^itHia H^tssf ^ ntts i 
CHHH~''jfS% Ht%H ^nfsattns ^tWH 
nfstsa H*l*itf)Hi ^'jrls ^'sm 
^si Hts, ats fens 

cstsl StSf, ^ts ^HtHl nt«si stcs Hi I 
^nxfes 'BitsiJHS c^tH c^arf^ ch^, c?tH 
firth's I cntncw 'jci cs c^tn ^trn 
^tl^cii^ S^C’F CfSI st^s, 

<ytis cs cTtH atsi cnc's 

ntisi '|cntnm cw 

^itcf, ^‘fls ntfsa sTiHft<« ^tcf I 
3wtr«?re cn^cftnts hi c*Ftst« csIh 
cs^sr ^Htif, ^'Si^s smts"'® wtcf, 
fw lits sjtHtcs's Htn nfss's'HSN—'vtsi 
anil^ siHtfsa I 

«ltti|*®t^CHS ^ttnf^F^'St^lf •rtWBHl 
s^ ftrat^si fnsifti fenifta sisciH 
cs, *Sr BWtstcs awlr^s fe^ «rfts 
n^sffewi 



sitf, 3 




i f ?fn 

% I a^fs tfcj *T«l- 

«! wi?’iw 

«t’rtf?i^ 'irt^c’i I 


i«'8 

mM 5f^T=?5itlBir (Tutsi'S «fi '«ci !!i, f’hr*! 
a’lift'ss cmx \ ^st¥ 

f^Pil f*rwt4*f fw^f *ff?*ft(:^ 

nffl*rtc^ ^'«rf»r 

’fr«s? I 


c<2lt®'i'i9^ 'sftaa 


®t«i ^t^itc^ni 'srsf^si 'Sf^t'fsr «ft'31 
^Ttn=¥«tr?r a, Jit??^ 

csi^ *ffirsjti*i c«rc^ 'Bf^i^ ^C9i 
<rt^>ni^t?i 'sfcsT’F^rtfif !?:a i ^:cta 

faaa ^ac’® « a^^afas^a? cacH®!®! 
*raF»i »raa sraafaftnj aai ^tata 
aftantc®^ ca, asi atataa atsfcaa 

5pa-asa®ta ai^cai a^'atw af^a at^arfa'^ 
'Bitaai <4^ ’sia^ta oitJr dksfa i ataja^c® 
c^ftiBcaa ^®ta aaa m caai 

fatari?, ®aa ®twa ^«.ataa ^f%a fata? 
a^atcata cf afa ^raa 'acaiiE i 

nt faata aal ffa-fawf^ai 

4ar a^aa ataai a^ca Ksi^^ai (sTcaa 
araaata feiap*®t:an fe«.<ttaa at'ptiai '« 
?a catcall <a^-frc6^ta ^ta^a'e atf%a 
^fa-fa«ita^ai »«arratc»t aata®i ^ai^a i 

®ti«n nfa’wpta atf^a ^ 

atr|a feaaa « atf^ ffa 

?«a twta^ ntftar fat^i nPaafnatiSa 
aiircw'sn ^aaa «^ir i 

aftfuatlS awtf^¥ <aa< 

^?i¥ aFtw af^*t ^af^al carar atai aai^j 


2^i::a 'Bft^a'i faa?® a^ai ®ta®, 
tata, 'Bita^atfa'sta, faaa '6 ^aa 'flr® 
djaa I ^ta® '« ^atca^ 

’afaf ta-r acaaata aFtar 5»ira i 

a^'afca fam atsa ca 

ataiaaia ^aa fa€a ?ca, ®ta 
<ljfe^9tT aa I ^tnta « ^afatom 

aj^® aa<sr •aPrai, ?fa'ata»a ar^^ 
3Tair 'sft^^i, afa'a ^tcaftal'a 

(fla^ <£rta aa^sr ca^^ta 'atcafl^ta 
«ra ^1 Fari i '4^ atff^ aflata 
aM^raa cRabrfa5?&*« 

^ta^ aa i 

atc« c-atiSjaa a^atacal aj&icaja 
ataat^ aai aa i ^ftva c«rti5at cari c«rt^a 
aca aar ara^ cata cata c^rtlBa^ 
aa ^aatat aa i a^a c4tt5a ^i ®icaa 

C’Sttfea I 

ata. aa, aa«a—^aa ^ffa C5;a^ 

caa\ c«ftj5a arr:^ istra. atatai atvKw 
C5CI aaffai ®ta ca*l f 

mitt% wtrai 





)«8 

5tc=}? 

^8^ fsin I 

<^t8«F5r sitfVir f^wtsTl' ?«'*itrsr ts^ 
^tw ^«ciw I »«ai 
fr»i5r tii^^ 

f^-rt?f ®t: *it«.^?at, c«tn 

?i^t§ c®f^, c^c5?sf 

f«r?»TJT ♦rfiiFr»i5rt^r sijrntw 'e?ft%t<J 

5FCW5T 

f^^ss* 5j?i f?^?r ®t?i^i ?f?[- 

srTifftar 

^c»!8f «t«rr »fa38ta « 

<£(^ia JJt^t^I I 


*ff8^iiiit« mw «t9ii 

^?(i ^cici wrw I 

■^fsT c<«c^ 5f^<ar^ fl*f 1 

is>«>« 3ftt»!? f®t»rw c'^tf Prri=?iwii 

^<rtC5r ^ fistusr \ 

nfl^itr*! i ^rtc® «tTtf^rs?i- 

sit^T *«« 

c«tti5i^if ’®t’f ??[ I «r^w cefei 

I 

®t*l ^Tt%*f1-’^JtPf® 

vtt«p »it*rtt5fi fW f ^t*ltCi 

>>^w 'if-i 


^scS)^) »itw £®^-f^iS5tpfa (?rit^®r ^5rai?i 


^■Ntir cuti’t^r 9fc^^«rtir 
'«r^?tr*>a »c^ >»«»«» aftcsi c^^af-^issti:^? 

CT'efli ?fc?fRi vn't?? <ii=FW=r fsffe- 

®t: afiTf^n f^. f^'sf- 

«»« Wf 4«Jt«f5r *t9llfFfaKS,31V 
a|«tJt*t5f ®t: FfJl'JT f^. ftf^vT I «ii^ 

cstn wra ’Ftof 

‘aa '"iti’t fit i 

®ts ?tf5t^w a <£i^ c?«?1 

5WC1, '®ta <A^^\ %\^ni ^ti^i 

c*ft«iisi, #tm KJ<rT 1 (flt 

«rtw «t'«^ cn »m#*» 


sit^i (4fii»i f®nitr®ta c»t5ta i i?l«rt«»!jtt'<ia 
«r<rjt^ ri?^ial5 c^rtiflwsr 

>s>o 5itc»!i «^Ftiafa arc® ®t: 

c«r«iii C’l^ 

5W1 f®fj( *isit« I 

wt: c^ ®tfaFa 

f51 ?r5cw, cn ¥t«ft5 f«fs( >r5t5i f 
«» 5^5 artr?r i -tia’f* 5jtntw 4^i 
fjtntu I *rt5 

f«f^c5'*t5 vttws ^irt^ c'HtitiP* 
®tS Vt5*l ^il^n •t’lmr 515 ^m 555 
'Itl 555511 =T5t« fsafim W #f5 
5t51 'll 10FW 
5it^55 m ^1 5fir« C51151I 
'%tl 555511 5"15# 555515, m Iff 
515lc55f f*I5f^:» 





5TtC9| 'OX 

xr?c»f?i ^<fsr f^fsi ^rcsif^wsr c^i, ^ 

c?:? ore?? 'st^-r- 

tows *>r XFM 

^tSofCip I ^f*r CflNaf^ 

^ *ff«^if fsirs flJT jRfl >T5T 
I ifll cate’ll sft*i »Ttaeaft*ii, 

sft^s xFiWa I ^ta sfit w 

c?c»r ^f%ca f^caftc«i? i cas^ 
spcatoi Cl, ®t: at^JT ’fr«i 
^itirn Caff'S!^ 'lai ci^ti ^ ^a?fta cic^ 
Iwini ^C1 ICJT ^tcfi I iftcwl v^ 
^I’Tti cn% Cl caff cm cnci, cirfei 
^jtuta la I 

'Sj niei a^itiffa caN^^ cfti ci^ti ii 
c*T»i cxFti '«ft%a ci^ clc¥ iisr '2rt%a 
cie? c«reai il ’t^citari ^ai «ttl 
I 41 5Ftc«fa nti f?»i 

Kiata 41^ ci^ ifil >t?*i 

I ®ts at^’t 4it*l ifcaf^C9ii 

Cl. CltCll ICIT 411 11 41? c?i 

citi? cici cati-ftaftt m ¥ci fica 
cic« itca—4 icj'i «t^ati i 

fitf iJj'O. it»t ClCl? Cl l“tf 11, 
ci^ i»ft« ^tei citi fi®t4^a 
ntiiiti itai ®t: atfeeii ’Tifi® 
lif^il ttatfiirt'® f®f% ^ei «rta ciFti 
iiii^ ’temt® 5t»iti fi I fii 4^ ^cn 
itteia ’Ttinta ?»iti'»ie»F ’icit 
'8tlatn‘itfi® ijt^ta cati ’tcnii 
5t«rlll1 W 411 1^1 Pstn'S 5»1C1 I 

ifjtiin citina iciiita cifcar inr- 
itfliT itw TiW 
«r^i ¥taii ^ nci it'aciti 
ittn 4| c«t*f fiaticii itn I'^c^ 4if& 


fill 'tta cBtci ’tc® c«rtel^ jtrNJ 
11 ^ar^rffc® ▼jmti catc’ta are^l 
^iiTaeii «rcit®ri icifi«i I c-srtci^f 
Stitt'S ijtiifa wiaitcia *fti* 
itiNi^ iti ittifi cafr^l nsc^ti 
«rnitat*fa it^i catsf fiatii it^?i ®ts 
itf’iif ^11 -srit*) i?cai Cl, '»tsci?ttii 

itiT Cl it^ti ^®fa 11, iistifti 

^mtatia ^iw ic«r 'swtfa® i«iti 
cat’fti cici Cl aiiiif'i^ ifai^i ic^, 
®ta^ i?c»i 4^ fiatii ic^ I ciit®j®ti 
fif®i 'Sf’aigrit -arf^ 11 4tst3ptli atfi 
cifi fis'?® ^«ri aici iti it^n ( 'Ita 
It®, 4| fiatii ic& ^ I 

41 ^tsiti ^jfiiti stciiita ci^c® 
4i|5 1^1 iti Cliffs® n I ‘I9!ir5fl«,11 
^t^t^ tiipicii 4^ eaten cititia it^i 

Itici 4| f5f%^5ftl IJl^l 11 I 41 icn 
ijWi f&f%««iti 4 i{ 8 ^3tri® 111 

cititia ®tii iitarrcai fpr^<^irs 'Bfsjiin 
®tci nl^icia cii c«rt*r ittoi 

ItltClJ ifii n I 4^ faff«.ii If f®t® 

cm nt6ii iti i 

Cl ifai ft^ti 4:ittn ’ifitii 
ClClfnftl 41^ CltlCll ^fitfn ®tl iff! 
ititir fca 11, Cl ifi ic^tif *fii®t ften 
®ts itfnai f^stfi® ftacf I 

4^ itiNf cam f^aticia ci'cai ficil 
^csricitni ^iitcia ®f: itf’R's 
®t; at^icf citcm *38111 fici iitfi® 
fii icicf I »•> itn cicf 'iftsf 
f^i fif^a cit-ta cit^ '3<» arwa«c^„ 
itfi^r^if f -fttfft^ftf 
Citcm ^ta int^ ;ft|; 

, ®t:' at^i s«t; ^ 



t ^-r ’T^, «i[ 


wtsi'sfwtir 


c’Fcaf^ f^c*t^ «nr4jf i 
®t: ^ c’l Unfits 

?rt® <4^ =^7^151 ^trsf i 

« c?-r c««t:?'e ^if i 

'S-wrsiii ?ic?it?| cHi^ '8i^>!?i <2r^c«ri( 

C^fsT I 

®t: iit^»! ^Jtvftf 
<fl<t!i 'Bit? sri ^fsitr^i'c f^fJT 

aft<1»! ^ c^^fh^ jftcsf 

*fraiij ’T’^tt'fR sFisr 

c^ »r^»i 

RACIST, ^tCJf« fsrrH ftcsia 


nf tv»rta '«i:>r 

I «Tt7j '8f< -r«t^ 'nfai’Fi- 

’*ttf^r'®l 'Sta ^Tt^ta 'St^at'r »f*»tc# 

»fcaa*fta i^aa% m^ ^caf??! i 
®ts atfnvi »r«tc^a »Tt^ ^rw ^ 
sftcarJT «!ia^ f%fsr 'Sta f^atfcnta ’traanNtta 
ca n?K 'BTar caffta ^ffal m ^Tt»ita 
catena na»ta ^at*® ntea, xiaa^n 
n?H to ncanil =facin I <4it'9l ^t^ta 

catn srf^cata a^ac® ntca, <4;a?Fn 'arta'e 

^caal5 n?t< f^ca« '^a neaam ^ncf i 

®t; ^tPfrna n?af^c?a ->flcnf(:a[ 

®t: ?tfnc^a ncannta a^nt’Fn ‘iinn'e 

^atnfa ^eraftfi® ^a ^ i 


C5^?I1? ’IWTO •tt®^ »l^!W‘t 


'<ntcnfa^ta a®'sitcn ^l5 faena feews 
faea^ catotn at c®^%ai n*nc# ncaa«ii 
etntcni ^tafi 4na®: F?ataa aja^i ai 
caft'aftca-rta at^n at^ear 
^taft^Uj? a^ra ^^affn ^a’lta 

ataata cafta na[i ^taa a^ai ata faai, 
cn ftaea na^'an ^ea cnai i fa^a®: 
ftatan ajaaita'® ca n^n nt^i ^pn ^®itff 
a?^atn atai ata ai cn^ aaa^naat<- 
c®affeata ntatcar '« faataa 
amta ’nta'a ca*! naa afai ata 
f«pai, cn ^racaffl na\na ^ea c?ai i 
at? al « fay® a«ata fa?ca a?? 
?tai^ «ftei I atntafaaf « 

oRart^an^ nO^a^taa a^en at?a?a faff® 
ai^^aa^ s^aea atai cntftatf? •aa^ ca 
ailftwat® cam ata, cn 
»!fn« acacf ataraar al ajata f^fia i 


09 ^ f j fitta^ asa^n aai- 

a^c^a nts atata ^fata ftaa ^ca atcf i 
iiina nsFa fan cncf cfan at® Ifataa 
amta afarca at?^’? n^aa«i asa ^a ai. 
®ca attntca nftaf ^ca atcf i 
c®ar%ata atatiai^ nan faataa ®a< aata« 
ca^ naa nfn nt?aw n^an'a n«a 
ac® ntca i 

entftatf?« 'jfnafa a? c?tn| -rraa, 
fac-ta fca na, aaai ^t'ff^a «f|® apf® 
fca atcf I a®%a c® 5 f%ata nWear 
na?i natatcaa «iia^ entftatf? faaacna 
aja^i mi% I c®®rtFata entftatf^ aca 
ata «raai a?ii ata ata acn ®i?a '^ta 
a^n^jf? aa ai i 

alffa f^tatcla ca^ia ®tn ^0fn^ 
xim® f^a ? enn «r^f® ca nfn ata 
to aa, ®tcfa naa^ci arfii® 



lit#, 

«R^rt *it® f%sT iit<n ^tni f=fi 

srtii c^isrl^t^ c“JN=T 
c^^ai^itaf 5^1, 

c^ 'Bi^Titii ?Ki ^fs, 

«i '<i*r^*n Jitf ^fw st^itJr c?^t?[ = 1 * 1 ^ 
«(*itl^^ I 

c*fw, ksfcfei 
4^t5 ^91 '« fe*f5 

fifCTt’T ^rfl'e f5ic-f? ^9T nt«ii cnc^ I 
^9it 'st^t^tf^ cnc^ ^ti ^^ft’TJiri 
f^aw iF5C« =11 ^^e I 

^<t«« C^^f^9t<r 

ii)>l?r ipjj ijtc^ =11 ntc^F 

^PC9i^ ‘fli ^tr$ f^?3j*r ’sft^, "Still 
«ri:^ =it=ii •il'N'i 5t»itc=ii 1 

1^*sJf^?Jr9lW C'saf%it?[ »ft?tnJ 
^•i I 'I f^i}f^¥t9in(ii 

cyii^Vi, nt^Fi c^tnc^ m 
« c^sflanN =1"^ *tt^i ^^^tn 

f^=f-Ftit fl=i ilt«l1 ^tn I 

f^wt^in »i«t^ntt=i^ iit^t^ ^vsf c^h 
^9?is=ii »<il ’!^»i 5?i»i c^cn 

sit=it:»nn fintisi =11 nt^ii ^t^kar ’^wl 


ntJtwi *rtc5i ®tc® *tfa^?sT <(iiFe 
W ’?tC’T I 

f^nff^'Sfaicw'e <ii| f^^cw 
091:® I 'i? f^’sfr^’st^ioi® 
Icucli fii:? 

^tiil ■21111*1 ®:?:®;f c^, 'a:®^t:® *it®l 
lisicll «rll c<«(:^ nw:iil ftir *{<« 

«i^®tii iiNi c^ic^ nkiii if:»i ifll =1®*! 
^91 ^t^kii f^iwa i?r<il?r «ic=r®«ftf^ 

^tf I ’i:0“’fC9T ^cff »r«f5Rt« 

it^T *tt51 <43?:?^ 4:trii #11111^ 
0t9its{ ill f?:? aft®t!®:^l:n 0191111 or^ta 
??:^t9r «r:ifai *ft:a 1 mr® nt%a®:in 
«ra0'8 'Bftir^ ®*f 9itn:a 1 

c®a?fe9ta ^rtaia^ja «i*r0a 

f^ata't a® cift-ta iri:?ia vit|f« 

®r® *it:a 1 =itiii «r®ta at^ftafii"® *f?t:«fa 
caki "8 ^9lw a^raifl >rt®tnr« «rtsa"? 
^^a9p*l ¥ai 1 

^aifi-atfnf^jai f®f^:® ajt*i® mai 
Jil -stlwata «rti5^« »i^a®':*ra aja®i ®:9} 
9iii<2i fa:ita| »itf?r® ®:a, n0ii^9i ^tai- 
af:aja« «rt®^1f®^ aiaju-atfiraria c^ai 



»tfn^itarc^ =?»\i ?ii at% i i <a?t ?ftJ{ ntl nPr^nttJj If— 

f?wf^-wnr^ nfr ^it^tij »?’s(t!i f?C9 < 2 rftn =¥ai ^ i 

c?'8ii ^tr^, ^1 f<p^ ^t'pt^tf? »it5T »r^ >f*iir, *r^ 'si^’^ti f^?i «rtc^ 

*lC5r f C^t^l C?! I ntcaff ^^-ftC^ ^»11 ^ 5 ,^ Constant I 

«ita 'Brtf«aft^T ’«W“f(i3f ff ft?t W’fT •sp’f’f 1 

ar"^# vtc3i C5¥t!i csil I f<®ti:*i9 f^i ^’^«[tsf «r’ii:is < 1 ^ ^ tot 

5lt^1 »r^af ^^ 1 - I 

«(«*i?r »fyc«j c^i<f *trartf 'situ ^Jtcar^i 'Bi5;*rt«r^ ^911 

'■T^trs^ C’jaiadB «f5r C^t^ -Itcaf? «■ ‘flSI ^1 '9 >8o«#-«ii?i 



ffeai 


t^itf? f^f«ii 5f3ai fifw »r^tt <4t ntf I 

f^wt=T-5f»rc^fl 'flt ?taff ■»rtff f^wtcaji ff« w-im cn^cjf 

!11S|1 1t«ftll f^r8fW3 3WCf I ft*I CHTC^ ’rftC'8 »r-ufl| 

¥115»t5« -flt iflai- initi It*! oitoi wtarfii ft»[tti 

■•fill I »lt Itt^fjl 'fl¥l8 5fi»a! *ri ^tf¥^f^C»ri ( t* %t 

ci*r i¥ti <11^ mfifitfH ««t ) *f« 4rf«^ t5 f’f ’ 

«itf¥wt«T ttci TO¥ f!c«?i « «rtii*n nifc^i «fti*rf¥f w ^<cii 






’tKtl ^s^Ttsi I 5t^« C^POT*! 

(ttm), C»ft»!CSH C’PW (8irt»), 

C|»r'®), Hitf? 3fC^ «rt3|«1 c^ 
VI IRfti sin 8ltf¥, C*f >rs»« «Itf^- 
fifena or\»ir551 <<si =f^sr 

w-i|f ?it;;r C^ I r-^Tt’Tll<I 

cftsT ^t5i •rfwnft« sin 3 T^cw:i cit^ n 
si’fnaifS srti, ^1 15 W A BCD ( ffeaf- 
> ) <<11^ < 11 ? CVaPR mi 8r* I 'BTfsitS 
f«j5i f®^n ’Tinn ^ PQRS i-sfcwiBl 
V’t^l sftf cva!79i m 

^f^r*if®*r fjfiitv sucsj;?. c^aiifst 

cvcar 51*1 ssiti 

m I 'gfg i^iw 

Itf 9 Sft%n ^91 9ff, 

itini ^vs 95'5ap ?IB9 

cvi¥»i ft^ptn I'^tajin «‘8te8r^ 49 ^ 
% t»b-r^ I «it*[t9 m m 

« r^ '6 ^ v^kr r* I *lftf 

^C9i9 f%^n ^ti itin itn »r^srn 
«tn itiem 9rt. 'itiw 9ff:c’iiir 

'•Its '^«;war ^ ^afen? ^ 5 * sin nis sics 
n»im csn^ it^s cvafspsi "**» 
«r%St9 sr-‘flS ^\^ ^<S SRTI 
»f«s*is sn I 'ill f5«tstai '•I!?>fS*l 
^tf^filfSJT 9fl»ig 5rt^^f«fg ejjg 

•ISVtiStSF >isq ^ssts f%g 
«wwtc*»s; ’TtftST Uzi csfstt»t!r, w-jji 
( SHa>8*b ) 4S\ «^g ( •I 'a‘>8%») — 
<«^ Vittel 'sISs sw •rtftsi s^slifsr 

sti snfjiv vt» sr-^s sN iiwt 
'S'>8>% I, *itc«ft, «ftf#fstos fevfstst# 
(#]!: •rr'tc# <ft*^ «*l^ ’ft^s ari ( 


'll ssns nM *fSif«C« sr-iSS SfJT f^^TSnS 
c^kt <4t¥ ^Sfts ^ntwtft S*51 Sts I ¥tss, 
n SSS Sfn«t^eit»T ms'« ^l»ltss 
ff»r, ft^iffsns «isi!t« ♦Its 

ssfs I 

>*• s^trsff Tt-m sts '»’^8i** 
STSStS m '^ts ’ftHf^si fstss^fis W* 
fsn=r ■ sfs'« llsf c’f^ ins bfssf «rf- 
"ttsrfsnsi IT stssts 

s»ts^ sn «f5ts sm%5!s cs, *r mi 

I cst^ -tirrs?ts 
stsftstfV <ii^fei ^rMifssi «sM ^tfsf'S 
sm I ff|—(sl ^stniSs ^Tfssts cs 'stnl 
cstsi si csfs. ^stnlS W-41S svs^? «rf^s'ft 
^sts nh^ •ft® ^sc®ii I ^tss Jit'S s-rfs¥ 
f^-<flS StS SC»11 'a*>8>«»^»‘** 

<Jis^ JTt^ sifsv Sts *f^s sr-tin Sts mi 

o’i8>«S»>«»-*-I ss S*(iSSf Sts *f^S 
ST ‘SS^ IJl'ilS SW nts *tNST fss SI I 
'^tsl TT-c^ ffl-iis ssts ssst« sm 
fenfs« mfscss, #tsi is f*sft«i sts 
n^s fs^ 91 ftns, f^i wi ff-4»9 ^tss 
StCSS Jists ^W1 ^11 

*r cii^ir iii5i{$ Sts sllf sts fs<s «it«r« 
JTSS vt fs I sf?« ststsswtcs ^W fssts 
»r-o-i>8^ fsts ^tssi fsns m stfv, 
f%« <<?« Sffe si sn Van Ccnlen StSf 

‘fl^ss wt^ts «rtfsr«^ iHls^ stns *ii 
’ss n<s ’T-'fls sts css scs c*rws 

'Si8^*&%*«'3t8»1>0^'»'8«*s— «BS'k CJf^ 

ssnt st5!css •Sft'srs.iflss m vts c’fksfis, 
stsmss^ns ns n** srs n^f *f'-«s 
sts cns snftnt ^tffss fin 
sWStsta nts s*M ^ 
fssts ness ’r* ;49 efts sts m f^S 







5<!»» 

•^^1—-iniwi f5F, cjptH »r-rf»i^'« 

''Fwff c’T, w nx^ 

spf^^® (4}?p^ «p!r^ ’5r®m ^tf*if®3 ^rt^Ni 

fs«C»J '»lt?l'« «irsi^ s|^t« 

^sfT wt^rc^ nt«c^i I flai—5t(¥M <flsp§i 





c'f^n , c^ c^tsj cvtfi¥ '«ftJ?«i 
«-iii? *ttf9 r CPR— 

▼al ^ <ttc^ I 



srr^rr f^^rfS ’iN’it? 'Srtvi 

?CTCf I f^afiS WT1 ’!rit*Tti:<fl 

ST^ftST f«^ar«f9f ST^Rl^ ThrPlHfe 
'afr^ppfe c^tm *it*f «»•’ I u?«r;T 
wjl f^sifBrv ^*fr99 ffC’F ciz^ 

6ti*r? sirsr c»r«’m 

«r*ryrfB f5c<i?f sr® i wji 

c^%? ^'gstcn? fSfto c«r«ii 
^Viiw 'ii^ii AB Ff^fer^ ( flar ) 
c’rfesr ♦ftac^r sil < 451 ^ cft^ 

5t*r AC nr? nt^^t (^-n f&ar 
yhr)! ^Jtnt^ r-<fl? jft=r % *rrB 

csj'sii i 5 f, ’Jt^frn cn<n nfr^f, 5tn 

ACw‘^8>4ai 

5tn BAC-'a'i8^«» 

•■IT ••• ••< 

f?i BAG Ftn COB 

c¥C«,trw 5^rt»i) ifen« c?t*i bs^ 

?nt?i n4Wit«i (>) cnc? 


ffeaife? (n) 'BT^n n5Wi ¥ww 
c^'fl nti:=? BOD c^tm *itn «rffl 
»** c^rf, w OT ^"8%''>4»''''jpsr I 

’ai<t«« ^BOD«=4i"^^'88''''(il3T^ C*F|n c?tl*fir 
sitsr < 4 ^ «i*ii'"88''-<ij?r >r*ft=T fc»i ^Tr^ 
8 Cilffe^tH (Radian)! vtrafl 
n*!t5r i[?5tn c?wr c^ c<Ftt fe«.nt 
^r»! «f®ntsr 

41 "illss'" I %3T? c«rc? 1 ;^ n^5f^ 

cfttcsri cnr^ nti^ c«r, 

i* » ••.i*i84 csf^t^i ••• («) 

V* 

>' m -e o*« *«;(;» . (g) 

«• ' ' 

>' • !C^'- •'•••••t (#) 

*r^wi cnc? «rmii ^tir® 

nf8f ^tc? nrtnr« ntft, fwi— 

i5tn - x c^ 

cvM (rtffefN) •»• ••• (*) 

%iftiW<i tlww m f5i>, «<i?lft 

• 1 ^' XY cftal 






3 <SFWF jr 

c^ c¥ti ^fir ^noE, ^t« *ff|5Rt*i ^ wV*itl«( ?[wi %a'8s ■+■«»• s?[i ^'>0 irtt»f} 
«.* >f o)( i >TWa*l *rr^c»\5 

^s^n^ (o), (8) (t) j 

C^FTlISc^ Cflf^tw fir»t-r ^FAC^ ntfir, ^911 (Knot) I ^tfir ?fsn ^ ci}f }5 

if^, ^3jn« fr^ 



'flo® <■«# X ••«i18« — •’a^'st 

b*' «itx •*•••%» ■■ o'ooga* 

■■%• X •*•••••«— •‘•0«* „ 

W1, '»•* >«' ^•" “ ••a^irird c?f®l3t5ri 
^tFTdi cdfr^XY 

•*«^lrlr«X>»» ?n 'fift? 4^ 

>• I 5!^®? C’ift’F 

??rr5 *ft?i m c^, cvfsr c^cai® 

5t*r oFar^ c^tn wt?r jiw cn c^in 

JifT dFt^n ^«I5 m 

5ff w I 

®rr»nn wtfSr, ’^it>rt<«»o5* *it^ i 

>• ^'jch §*t« « 5tn 

^1 ^v’t ••>i8i«'oxo»^« ^ «»a*8^ 

«Cn d*tf¥, fVf «il| JItIwiI 

^■rtwi I ^ csi'Ht^di 

(Nautical mile) W*® 

*8nllwtr»f >' Ffn c^'hrtif 1 ?r»«H 


ayf^tsflS fifRs ^f«f^ <jr& 's* 

^*tcir c^ f?9iK 'srtaN-c’Fi* 

f^a ?C9i« 'Bit’rrsi 'iial ’tf® »r^apt« 
ifacia ’*■- 4 ? 

‘fl’F 5Fdrtf I ^«r5 nPf^snit^ 

f^r-f^r '«r<jrrl ’*->«« <sji:8t’r 
csr^, <iia ^T^?rt!r-c^3r «rf?f6 ?iH?p 45 ?^ 

I '9^ 'aita <ilf|8 4C8t»r*C'>FC«lf if-4a 
'Sir? ^9w 3f»ptc# «ttc»!t5*ii c"r^ 

8SHC81 I 

'»rr*(si aftfjf cir, c¥t^ c«r»n wati 
'Bitt’tnajrl^ 1F81 ^ra ^tcfi 4¥ wcm 

®Tt^s(l 3fttf1lt*l ilirl 

H ^«C»I C«1®F ^icir, ff ^\^\ 

ifTtnti ®ix¥Jr, 

f^fsrs 5ft*i ¥\ ®rtw ’stt { «| 

C^CSf %% (¥rmPK 







(Probability) 

C’T'l f^Wtcsf >T®r^‘<*11 ^ Prob.ibility W® 
^tNSi ’^i 55,r^, ‘vita ’Tfs? 

5Rt«1 «ia'C‘t« Jiii’si R»tw« 

«rt^1 iHtir (ftiHa ^ra *1^- 

>r^«frfrH, c^Wi^tn ) 

c?«rj c’ttw, 'a>fa ajt’ftca'® 

»rfi^-atcwj?r «a| c^i 

sin^, •^Jffspitf faiftaf*ltsT I aTt*rta^ 


f<r*[tf c«r«t»i tt^fc^s 

■'®i 

tact '^ri'tca atf? nil t*t»Ta ^tatlSlSa 
^fc^ia ft«*l 5«91 ( feaj-a ) 

4ata ^tlS&rc¥ «al ^nafiSt ^nt 
‘ac»\t<Tt®tf^ •fa’ll ^ ’taatt tas 
tea I cat^ ^ett ^'^ata ’lattat*! 

^lasicaat^f^a ca cata (tt^caF "a'< ai 
ct? ’tea, t5ta fteaa ataeas tea i 



sa^fwB 

ttl^a hfii aft ta> ^ttc»i D tea'a„ i 


atat^tca atatsfca a^api tea «rata 
traeta i f^enta atktai aea 

atew *ra)tti8 tae»i t5 

atrai •ral'ttlS tae^ tet <fltT»iai$ 

tt<feai^ ai tlti tttw i ttai ttatiSa 
%*fa t^«^ tattam aa*»eaai afttr® 
tea 1 aita sti aFt^ i ca cfta 
ateia enfti tata i caaa encat, 
caveat 


aft catfe x-a^ajt ata ^ tai tea afet 
^ tta tear cat^ y-a^art ata 
caattifaa ca etta (iifl5et ^ area afet, 

^ttea ctai atea, sjfa a-'aa attaa 
y 

«ffa aata tea i att tcatata tea 
tt ta}5 at«ai area ai taa^ tat&i 
^a®«teal <aeatatttf^ taai at^i at 
ca»lt ata ^ tat .atca, 










TT-iiif tft m ( Count Buffon 

^f?“f 

^ 41:^ 

Count Buffon's Theorem ^sfl ijcf *i(tc^ ( 
i>o Lazzerini«n| 

55*f f?C9l5?l fsfiT tSffel ¥rl5c¥ 

vas.. ?ta ^ C?<C»15T, !ft3 c»r^ 

c^ ^1 cvN cs^tC’F "i4 (cif) i 

'a8»»+i*lr^ ^C»I1 fiftf. vs‘i8^'a«-- 

'aft»r^ C'il^ Sltaf 
. ...18 «-rt, ^1 5rf«ftfl‘i 
c<i(c«F wj I vfl^ nl't’^Tfl 

'9^%< f*r«ir I ^t^ 

f^<5f 

^carn^Nj I 


fsic^ 5afl5a!'®rt *rc«rT ^1 

f^nw 'WT'N^I C5lt^>1?i5 CJftWt'Stn 

’TJt^rji cvr^R cp^j i farai 
f^i?l8 f^f«!r ^c>T ?Ptt^N f^5rl5 f«f 
Tm 'ar^^^fis ?psrJTi ^caff i c»r<ri 

m ^1 ^i5 I 

4nr*i^: ^lllfBg c^pisr O cHi^ 

5rsjt«gt95 c^t*l 

^vui^ [ tfr?f P Q 
^irfr i A B 'Q c D »i3?ti?it*T 
’issimj fiSs a /<a) I ffea|4(^) 
cw<ri c^w O, A B 

«f<ifgi C D ’Tff?!OTtg 
^rgsicsttir cfti ^f? g? vi» 



fSi? 


»rNt«gt»\ 

>rit«Ri f^jt*rt?r i 
ifWfT ;n'-'<W '*^'W^sr f¥ i^Wl, ^ 
€»tc»i ^stcTfl nfrcM ^.?t’*ii 


citfe (f&ai-* ^ ) gi vr^5 
c^ c<{c¥ ica ^tc^ (f5^"« n ), 

*^4 3111 n fratv 

f^m*i fic»f *rt^, grtl^ 

*44 3F55^ 

Q CHZ^ ¥t^« c^ar 0-»i« ^*m 
(Projection) ,0 R C^ 





o s-«iir cm v(\ 5^1! «ift¥ ^ 

x-^w SR? »fii9iw«ft?r hi ?RH X ffe^s c’Wiss 

«if?[ Y-'^w Mj *rt«it?r af«t^i 

’•it^l fl«?^ •f'N I H[C5T I fsTisT?:*?!!:? c’i'aifSfl 9 i«f 

’»'t?l*l, C=¥tm 5lt5T 0" PQ AB 31^; »ltst 

fe*t? c*T^ cnt« c^»f f%s 


y 



^««»3 CW*f 


1531 


OR=| i siu o*-o m i 

C^tWI sit*? -2^ («>•“) 

C9P*t OR - 1 ( 5irt?I*l, Sin-l - ^ ), ^<ft^ 

^5fi<js '5ic«i't^? 
’IJltH liljSI ^t»ii '»lfewt*f?l >1^- 

C5C? I Q-ii|5 Jl'i'JI s»®-^ 

c5cf «iitf t?i, OR 

v*rc« c^tffS w-^a jjJitJT (^b'»“) 
OR-ma ata '»itata i?ta i 

^nwa ajt^il csfca? ^arc« ntai 
c»f*i, ca capita ^ftnc^rs 

•aasfwita n?ca, aic^ OS<ORaca, 
wl ¥t^ 3Ta»iraatr«F *n4 afsca; 

fwHi-4i ORM caftra atal caft^ x 
fpf|» cTOa awj fa*^^ ^tlli 

atil »faatCTati? ^^4 catarra 
WT3R ai^i f^«f5! Sara ai c^afta i 


ata ^ ^ac 35 ^ acai aFtrafl « 8 »* ata 
^^ra 1aaita*t Lazzerini ^-5!l| 

*ftn»itfaa ^ffasa raa fa—afa« «icaaf »[aa 
4 «tca a?tll fen. ¥ai fa«t« ntnntfaa 
n^tca nc^ i 

^ar ^ra caatcai ata ca, atifeifea atai 
nat^atn nancaattaf •a'f (ai c^) a^aata 
n^taai (Probability) awi ca^Sl ORM+ 
ca '31 OGKM (fla^ a^'ata ca'c^ astaata 

aca — I 'Bftaai na^tfl? aFraflnta 'afe 

ltd 

aw ca, atifea ^ac^ra c 5 ta nattatn nan- 
caata nTa"afii«F 5 a? fa«i ara, a-^/, 

®fawaca-i -1 <afeajtaji caia^ita 

Wi TT 

near fSjT® «iarfaai aa ni ca, catfe fen^t^fw 
c«far OGKM oiaa catfe '*»K awi cw 
ORM I ^qsata ^aalSra ^ta »<ifife faci 
aita ffew it-^a ata nf«ai atra i 




’rtsr^icfrc^ sfrf?r 


(flR5 ^it*iic^l 

'*fW“f ¥9C^ ^fsitCT? C»rCI[ ’«J’TW «fT?l 
WJSr <4lJr3 =f«5F’®fq?I cw 

Jit^tisn c?!lx?fa f?»itc=?'e 

^C9ic^?i ®^?r a;®t« cwc^ti5f-“=¥'®^'9iii 

«ft^ m nf?*jtt‘i ^csi'e nc’^ 

50 ^t®5ftcnfl C5t9 fifc^Tar^? I 

*rtw, f¥« <fti 'itts 

5«i I *rf^c<ipfc^f*rfit9i «in:!tr«if5fjt»i r^wtc^f 

>lt«fCi!? 5pc«l^ '» 15^1 5S(jt^f^^ 

^'5jvc??r m 
^1 I 

siMw: <ii^3f5r ^ '« >1^9? 

( f^CJ^t-arm) c'^c?? ^csr «sf;t*r 

^8t .srm 

c>itf®«t>», «« <ant*i ^iftnj«f*i!(t«(, b‘^4 
•srit^ c»it^i, b*. fiif»i<srjtsi ^t^i, 
rsr»i4rjti( «rJt^tPrsf, f»if»iafjt*f 

*lf5l^f®J?tJT, « filftaiJtJf '9 i‘« 

f*ffJi«rit^ captf^itH 4c?it9fii I 

^ItlSC'® C*l^f»(^ *t?t< *lf«*(tci 

t5 m ’Jl fl«Cf 

'9 ‘f^’ijsnf 

mm i ¥^¥¥^ 

T|tCT 9rf»fin5» *rfii«itt*i 


^5 «ft5 I *3^^ 

'«ic|f^lt3 C¥ts? C¥l^ «j¥cq C*l5|'9f9f 
^ra?t¥ m »rtsi c’j® I 
(Salt licks) 55 (j| v|fgj{f*| c¥Nt^ f»lf%m 
ffw ‘ill «N ¥«i c^:¥ •rtm» 

«fr® >ii¥ c*fms '«¥ mw <«¥ 

<2ff^fap5i cir<fi 5(t^ I 
csit^l 51^9f^¥t9 >T\?ti¥ I ‘flfg 

»It5l^C?C? 'arftrcsfsi J!¥t91C5f ¥« I 

^tl 'Off® *ffiisitc*r« '«?[ '¥®T^ 
-srtJT-fif’sftt’T?! 5rTt«it® I m nfl*ttw 
cait^j c?cp W 'sr^l’S fi{t?t9F4*l!r I f¥l 
'Bif®3Ft¥ ‘iiis 'orfitfes 
m I '¥ltfHfinis (Anemia) ?¥«! 

5(®fstr| ftfls sr^Hafr*! c¥st>! 

’Ttsir?! sI 5¥1 cnsH ¥rs ^t^^^ i ^tcws 
fn^si «(r=f¥ »T»rs -iil s|5¥i «aist^ stsi 
sis \ fnsfapsts «ftapt¥ 

»|®¥S1 5f»rafcsisl mstJT 3Tt9?r¥l I 

vrfi'*! «itfl'¥ts tn9ri®*ls c»ftmsi 
mt^fs ntm ^n ^®fs ¥cs *tts? ¥m i 
»rNts*r®: ai^sfsr ¥t’«jsi*r mtms wr® 
8« arris csi^i itc¥i f¥i ‘sl ms 
w *• csi¥ >•<• flf«iafits mtsi brflf 
®fcss nt¥Ti^r® firrsn ¥«; ¥C*f ®tfl 
f*J®tS fflCStf»r»T CStcn (Uver Cirrhosis) 
«li<¥t« ^S I 

scvs «r«®s »f\ni¥ ®tsi i 
®tsi 9itstc?s 



‘Jt^ 

ftntCT ’VtW ’FTSI '®t»lt« 

C^t’f’ (Wilson’s disease) I 
’lt*ir?i<f«; '6 *rfl*itcl 

^t«i1 I ’it%C'i ‘ctHtir’ 

(Tremor) f? ^yc^s?} sftVST f 
ft'9sl «fc?r '®itai*l« '«lf« 

■r^C?C?« n«^5Pl J¥9C«1 «fjt®f*15tc»iw 

’Tlt^ C*IC?ll W ^rcsf 4? 

^tc-f I »rt«ffalls; a^ifsl^afcaa 
|^5f 3fta, CJfJI 

•ftlcna ’iiftni »faaat^ ^ai *rt^ta m\ 
ataacffc? atsga «r®ta 

5®ta '9 'Ita ’r?¥4tc?a »fcaa‘ft^3\af 
facia «tfiatacatm i ttai ai ^^caa 
«aa ficT 'iiaa ifs facia, afa f®®a 
¥Jt®%ta cal fa^a aica^ •aaa 
at® facia, ata f®®a it"etc®ja ataa- 
cacaa «frt®faatcaa laifaati ^PTtsfaata 
fa«ata i •f^cai'a a^ca c?ii cm, fa ^a ?cia 
i®aFai aaaliS ^^a a^satci 
fcac? ^ta ®tc?a fecaicatii^fca 

it»r cicac^s i ff« «raa wcia i®^ai 
aaal^ ^?icaa ca'ta ifaa^a ail fa i ataa- 
cacfa §ia »rcaa*n ^ca-® «Tf®^ita 
inta facicfi «ff^fTa ^w|faa aira- 
af>?fc«ra ^^tica ^Jt^faatcaa *ffaat*r 
a?tcafa¥i « wtitcaa ^faat^caa ^afa 
aat#ca | ^ «^i i a^ci ^tfap^ta > 

'ifaataftai acar ‘«rTltfa (Artery 

hardening) ««a^ caca^if’ (Heart 
wreckage) cal aitll 5CH 

^rf®faita latltfa ntc®1a^ ^aa^ 
cacfwi ;|i attaa ? ysil 4Cfa §®a 


t a«i al, 'in naaH 

ajtia^ acaaafa «rcia'1 atcai «al ^ra 
catena m ^ta*i mrR® ?ci a'Tt®raatcaa 
«jfia*aa caca? an^i nf®ai catcH air>nga 
aci facaft® i^ca ai i cat^c’F ’V]t®faatcaa 
ac«r ca\f^af int< nka msa n’ajS 
aan (Ligand) caaa ^atn catn faataa 
aca I 

lat^i •fafa '1 a^ca call cnci, acat^fasa 
near acsr afr^r^tca caFtfaatcaa ifaatn 
Ita C1C® afc^i aasft^c^aa cac? ^fll 
atijanfaata «rt^iaac^9 f®a l^caa 
^ia ncaaai a^ca caai cnc^, captfaata- 
fa^'fa -itata caeata i®¥a) 
aa^acaten ita^t® a:ac^ i pFatcl ataa- 
cac^a ^acaffca caftfaatcaa ifaat*l ifl- 
iitcasa citC'fa affac^tcaa caca «ica^ a^a i 
¥ci ^^satcl af^ai eaten a^a n^aii 
ntlutC'aa csita ai ®*i i a^ca 

can cnc?, «rcatarcaa nf®fa^ laatfia 
nta *1 nc^e ncacaf a^^ar eaten 'itapt® 
I 'iia ^tan fintca an cac® ♦ftca— 

> I captfaata la^^fiac^ atc^tatlcgl 
ai i^atsft^a ntc®a n'csp atntafnaf 
f^ata n^ta®i fca i nnai— 

^ I ca^tflata ¥®f®fn ‘fla^tlcaa near 
ifatm^a ntc®a atntafaa^ f^ata 
(Promoter) f^ntca ^tW ^Ca <fla^ <iia 

(captftatena) nfantn itn cnen ‘anartin- 
®fn fac^af an nc^ i 

ficaia cn^c® «i|® ^wf® ntH® a’^ta 
aFcn acak ifaatcn ^ni atafa® deaf 
ntnaeae? «fcai afaeii a^, m®ta ® 
cnetteia cantata «tga nfanten ntnt attaF i 
fiirtaieia ,^ntita «ql atf anl nfNtta 
nll»® aa t aientaa acis, ntaai vaff® 


Ht® ^efiaati 



*rf^. ^ 

’flu's cnn fsuH • 


»In^s (W H. O) f<-r 5r?c5 

*rrwt??r nfirc’^r'^ ’ff»rt« ♦rfimti 

ntf fs! 31 -^fs '«ifi»^l 
f^^tfapsi’ (Lead poisoning) Jf^fCsrS l?n 
'*ftC^ I '« ’f fil^a us? ^ 

c^rWrt I 5rt’ft^*f^: 'flt csti’fii 

*fcf I 

^?r ®ft*ftCH?[ T|tC5f ^^wei 

*ff5T Wt^ c^tcn (Appoplexy) 
c^it^ »itw I ’fjt»^f*nit*( 

*iJtnj!tf5T!it»r c^h (a’l’T ^tl’Ftdtcsife 

^1 crfflti® ^1 ’tNc’p^) 

^ir^r i 

«rraF5t5 

'fl’ffe ^ 1 c»r m c®^f 

’fnf ®fr«i =¥t^jr 

^jt^® w 5f? I mm 

4<(fn c^Pt^T "?# 

m 5111 WC9! f*i^® ^t^5r ®t?«ii[t^® 

«iTtPr® «rfw?tif *r{lc*ni 'f? ^ai 
Tm ’?5®r»i ®t*ii. wi, ^it®ftift*i, ’fl’ii 
f® «ft5 ^|[5r C5»!f I <ft^ 

®f91<ttC5f ''5ft^tf9 C?!tJ*f5'« 

S«^ 1?5 I 

W c®«ff35 *(1^^ 
c®wfw?i 

n«ftc<a ^ I 

«f®« 

^1*1 ?it»T f^ff® 

«r»i«T I (Hif^® ^T^c’rt'cfet’Ti 

;®i:« cw^c^t=r fci 

<itwi 

Cf PltKS .^1 


’frsr^il 9V>\v^ ^'*1^ I c«t%® 

««F1 c*tc® m I fBf^’s’n-w’ti® 

I *i<®^ f^ci^ *fr?5? fi^i 

®t3l c^\f^=¥ (Chelating agent) I 
sT^ir «{ciitcn «fwt^5T mnivi f*iiif*if^® 

ntai 

^ 1 Jl?*! •(t'JC’f **1*151 ®fr5 ^^51 

until 

'a I 511*11 C’H »lt^ clt’l-ll’ltlljl 
in’ c*i\f*fi *iwK *1^51 'sfi i^®i 
c»iH m cm I 

fnnt^5f can’t 

cat^a a®int® iran if^fa®' c»iti1 
fsi:»ita*i lai 9t®l i a®‘*rtt®a aFC®i *i5*i 
avif^ita la i awl^i 

faf^ ®it® c«iti) ck^i c^ra I fii ’®fail'>i 
ciiait a*^*ft® farina ’atai m 
^t^tt®i I c»itita 5fci calf^i *imt®5i 
*i}5ta <*i^ caWa fsfi^.’il iai cat® atta i 
a^att^r ca^fHi f®5r-c*pfa«iitfaa 

^ (Des-Ferrioxaraine B) «liatt*t **1 

f5fi«*5fl iai ica atti i 

®tata faafapata af®ti c^ta clt*t la 
(gat an®a apa *Ttai ita i ®tata 5tw 
catf^i *1^ (««n*gil8 

niif c*lf^f^tlt^5{ (Penicillamine) 
c^iatsi (gna caff citi f® *tt®w all i 
5nartif anta, 









(Rheumatiod .arthiriti'*) 
jfjWca %un nfirntf 

f«f¥ ’®*i nt51 

'^t’ltii •ffs^i'M 5t>r nt91 '3t5«t?r 
w ■nwN ^ifn «ijt>Trn^5T 
(Aspirin) W t<fr^ '^t’TI 

c^Ffsr «n:?'h:’r ^ ^rfsp® 

*ftw I m ,.«i9:f-rati 

^5(C«F^’15T CTf?(1 

C3TW ^t«l (Copper 

salicylate) •ft'efi 

^1 

*i>rhf c’ft^ 

^ f-t« I 

?r»i ft IS? 

*(fe^ (Brain damage) ij? I ft«i5c?s^ 

^ f®. j®. «« (Calcium 

salt of E D T A) ftntC? fifat’f 
H:?! cn ^tc?tni ait® ®C? I 
C®t5r C^Brfj?? •f?tC<? ^tal 

®rtaft® 3?c»i '«ft« ft’Ttc? 

c?t%r® > c*i\ft5F n?Ti<? ’traf' 

nTr< nisf *itc?, ‘iiaiJi »r?[n 
^’c? I ®raft?j c?Vft® 

"(?^ C^t^F ft<® ?? I ftfaf5t«l->ai 

® |3?ft?t5l-J>—4? C^?f 

C»rtf®?t^ (Sodium 


alginate) ?t9l HFl nt«?1 C?r® *rtC? I 
BAETA (Bis anhydro ethanolamine 
tetra acetic acid) 'fl’IfiB »r?ir 
fc?cf I w ftn •(fimtti 

|^15nit«i ft:»it?*i c?r® *rft? i 
c?f®® ctr^®jit? 

m *iwt? <41 ^t^ I 

®C? mi C’flf, DTPA-C® 
(Diethylene triamine penta acitic 
acid) «fC« 

C’l^ C?t5i 

^cmi mf^iw msf 

ftarttJT? cm^ ?c?R, mft 

^t?t? ?r?l, ?ttft, c?c^ c^fi^ 

'®:*f I ®iifti¥tftsi Isigjs^^ ^ivcfe^csiftftf? 
«i»nt*f® ®t? cn^t^jjr?? *rt®, «i^? « 

?t5? «i3f <4?^ «rt®- 

I srft^rwi? <ft®2it*i 
?1 f®§tfsiC5?? "t^t? «ftaf <4®^ ft?t^ 
JTsi^l «lta C’T =11*1^1 5T4t«ltW? Snt?“ 

?t®2rt*r I mft wt^l ftc4 ?l^- 
«r*ft*i ^®?tw ^ 

^1, ?t? <*lf®W<f® 
’r^Wtsf?^ (Chelating agent) I 





SIC?? fii-tt?? 

'»rt^tc?f c«*rt^ c’Tt? sftt? Bt? 

«fiir irrfll fesw «f?rc*f?i 

JfftsT «Fai C*ir® ^ffCl SftfVsT f^^'N'\iI1 

*IW ^^Srl 5ftf^5( '« 

^r-hi?! firaf'hsai 

fnra^r^ c*Tvnirsf? 

'Br5»tf^f=$ 5f:^tf«r-^’^ 

«rttiE Pfsti, *faHl ^rsr ^t?il 

'«r5?ii^ 4vf5 «ff3wi '2fcut.?r 

I ^tr^sF (iii--« «ffainn 
51? I Jr9taft*ff^^ ^fur^'fl 

?i 5F*fi f^?tf*ic®? JiwT 

?ai *rNr?? 

*1^ c«? ?fc?r c’tci?! 

?t?; ?F^5r *tt«it?f t®ta 

'«(C5T’??tf^ Ont?*l ^Z9 C5I? I 
*ft^? c5Ft5( 

?ftr^®fi qstf w to ^to*i ^rir^i 

'5*[g?5l c?t? ^t? I 

?w C¥t5r c<ft*R ^ f^i?i 

«ttol ?f% <il^ «lf^aF5l 

'Bt? ^^1 ??1 •l?t?I 5PtlBf^ 

tot5?tfl wsr totto? «r57wc? csrrnsr 


9tta c^ ^C? ^ ^t5( 

?at« «t5»5i ?i3i ^c?i '41^ 

C? ?C5? ft?, 

^1 ftf fTtf^t?tfT?t? 

?t^C«lt'5 sites’*! cflfec?'?? C»l?t?- 

fellc'? I 'fl^tt? ?tfV? '« 'BTfa? f?s5t?^?1 
«r?t? ?ft? ?s 

nfl^i ’fc? I tt?i fJsiBt? 

f?t? ?ft?? f?rt«r Mft?i fcff 

?t»r ?t? ?af3 ftsr =??t? I 'art?? 

?35i§? ?9F?tt?’Ft*l? '5t? c?t?? 
<41?^ firMf? >41? cBV?f 
^t? at?? I f H^fett?? JTtftifT ^of]? 

??i ?t? ^tst?t?i ‘at tot^ 

?:?!? c?^T ?r?c?? ?frtfrtt«Ftf^?i f^ff^^rmt?? 

?rt??^ ’ffKf?? «Tt91ett?af (41?^ 

5Ft?:?t? 'artt? f^ff^^r^it?? nt??'Kf?f 

®t: 'af, >a5f- c?t?^t i 

«t^?sttSfS CTtN ’ftf^ 

^a?? f^?lg aitf^ftf 

?fc?tf?, ?t? ft®! ^r^ftt»l? c?tt?»ftf^? 

?i*ft ?ft*! ?tt? I ‘at t%5i|g a^tf??t? 
ft®!l-“?lf^ ?ltl>tft-?tf®!® C?!5t? C^ft, 
twfltfWf 3Ft? (Electrostatic clutch) 
'«fftl? (Transist¬ 
orised ignition system) I 

iaflS ’rt'sjf^f ^wt?-ar?’<4^tf! ®t: 
fnf?®! ff®!-t? (c?®t? f??tf 
c?*l^t< ftts?) >af 'qf® ^t|rf«?c?®t? 
cqtt? ?T?ft? CftoORl q?i# 

c|t? ‘at cisSTf? cqt cfti ftf 



«rT^ 


5!t^tC^Tct^N ’tf®, 
^«jtf? ^31 I 'ill'?!:’? 

c^, <11^ f;5tff^? ca'®t‘4 

CJf^ c5^ ^1 C«l#?[ W 

ntJii^?! ■?t?tf?'9 ^51 c’p'fil f^’iiwa 

75^faa»?^ti^ ’rt#f ^15? I 'ii''i^^ 
c?i®t? C5j^ 'orffsjfvs sri 35's^t? 
<11^ ’^f fS’II tflil'®ita 

'ii^fel T<i\ c^, ^?t*fi 'e «ft3tn 

cIh ^ti?r I 

CSitfetl ?Ftl5 ^fB r®^ 'flsjsi^tl? 

^iil «i{fi^p, ’^ti'® c^ # ffi^ 

ntc^ I far. I. fjf-ii « 

2Ft5 (Electfostatic clutch) 
’Pl^l^ST I ^ti!l <il^pfB 

’T'Nist fflV'ii? 

'«iT^tiif cfiiJ 

cal'? 'sa*^ a'si c^^iaiw^? i 'ii^ 

'ii!?iB grts ^ft^^nmtia sjtjf ^pfigj 

’paif, aala c’Ft^iain ?a i 

lilt 3^15 aqi)* ^sasf® JElNfa’P *t<tia 
'siti^i '«t SFtisa -ii^lS 'ill ^ir, 

SFlieacBia 'iii® 3Ft5''5fJf4t|*i 
( wt? aja^ta ^ai cai^ .ftB ^Ffaf 5?aata 
3T»ia) aiti’f I 

5|<T,fa“t’T f^ih Ista^T 

«iJt>i®ta^Tfk5^a ^jt^faaf 'ei?*ffj^ fa^it^ 
'filtf^'aia^ I «ici^sp f^if ini 

fflita l^ia I (iit ^staiafa a'w 

af^Jtt CSjastaJ^-iiia (Contact breakers) 

■m « mm af^f^ cnw ^Nai 
^lai ^ fa^Tv-ff^* ^a^ntacaa ®rcw 

' ca “Sfa)# '®ta ^tW'^ 


^latta i?ia ai ®tit^1 Bf%aH»fa'® 
a*f®a »i^taat« ataia ai i 

f^r^ff fiBa ^ait^ai 

cafaiaii’, fenfal'y f®a|B aitfaatiaa 
'®t^lati»ia catBa ?ca «ita« faat*fa, fa*ia- 
cat’tj«’T^l I 

5^'S|!^3f?( 5iast«l 

ufll 5raa '^ifa^a ^ta^awa ^*tca f»fia 
la^'SFcaa 3Tt?tiaT fsalB '»taata 
’Taita aai aiac? i ?f® s*^ 
cafffiata c?tat^^ c^nat!? c^ar 

cai?? 'iiiatfa aiafiBa nt^tiai ««• ’flu's 
'e^caa asntf® <jfaa'\ cai^ »- atl«i fecaa' 
c«ffa® aa I ’jRra^a asTta^a^si^ia fenca 
caiaf ^ aisia sfl^tcar '8if®ia®a^ '«iti»itc'35 
f®a|B?fTCaa sraita 5?ai aai isiaa ^aslB 
?i»ii c®»n I 'ii!B ’yfaa'^ cai? \t 'Sftiaft^-a^ 
?ia ^ra^'fi l <3^ «iti*itaf-a^ ^aT a*ii*! 
liiar afia ^ftcaiffaftr «if®aF'*f 

^ai® *ftia, "atl cafarta i «iti^ta ’tf® 4ff^ 
c^i’fis «lfa I fa^^la wiaia 

aiita®iaiafnai; m ^aa '■Tti»itf-a^ i 
ai^l c«?B) a^r^Sffr; 'fla laa 
Mc^a'Q ca^ ^ti9itf-a^ i «^ta5a'®l»^a 
cai^ 5f^i ^Scntsa 

^asfl I 

'ill *rfilfiiJrra ^rtaafa*! ?ai ^laif 

%t*f’ I CWSf cafcv «< attai i« 

^tca wtr«*r?5 S«ta ^ai fcact <iia^ 
ai^i^a »rf^tiar 'ii«f»t *^5ata 

c«ra«t ^ai ifca ai»r ^t^a f^at®r faattar « 
«rftft-r ?ia^a f^wt%t artfSrtatfJr i 

f^^ati^ta H a?w 





srtf, ] 

c^r, f*ftfna a 

^1 «-t =?n¥ 

^Pf »tNr^ I 

<2f^f% ?frs?'apc«l*r 
«r%iT?r 

<4fie ^f^fvs >!'5sir3 ^rf^'S I 

^r^sr’® «t^i 

■a^K ntifr9i« ’tcs c^t^r 

^t“t?1 5(11 'si^rf^f^^r 

a •ifp ?{rf'« 

^?r, ^1 ®r-tc5|5? I ^1 

«ft®->r^?i’f*it’rtc5 c^ nffl>»t*t «rfwc^=i 

'«rTl?, 'Sts "f't^^ll ^ «t5f »lt3S C?!C^ 
vii^lg ^casi >rf?tc^T 'sjt^fi 

?fl 5(t?t^ftS?W?! 

nfasjM ^5ftc=ri 5J1 <it^tc^t5 'Bir:^ i 

(il?f ?C91 'Q ifsi- 

?C91?f nssT I 

«ii^ jj^sj §u:*F?( *fw« 

«r»rtc!il c’tc^ ntcu i 

*it?-’{t^»T« ^91 ^ra cw^l 

^:aia[ m\ ^csratat^i nt«ai cnci^ i 
5iTtt5lcarc*i3 *i5«fT aNata ^ ^T^sf 
atv atca* i 

^ta asfa aaa Ji^a^Fcta 

^%?s 5i"9tc# awc^sr, 'juI naif^a ^ta« 
ftata «rcit«fS( i ^aifisa ^itaf 

«(>ttf acqtfs? ca, ^18, aa^w '« 
^aaar «r^ a^a^pcaa ata^ata 
«rlxa^ c^t*il aai 'aaa ‘5? ^8\ 

•atfatca ataFata wt atnta cacv <ata 
M nif^cas aaaa'amtca aiai cacas ntia i 


<0^ aaif^c^ 'sra^wr ^tataarraa 

m *rt«ai cac« atca >iia^ faracH'S atitwi 
cal'® atca i ace al a^a ?ca ata 
a^a a^aafi a^ta at«ai atia i 

'atcafa^ta cal alxa isafiS 

'Stf^kcaa Ifijfaata c^Ts^ F®^a as^ar (fll 
aafB ^sffa^s ^cac^ i ^ ijf^lrafS 'afai- 
cs^a cac^rfaata asc^ffcaacaat <a^{il 
atai I cal a^'tfif^t^si'tal at^ ava’Sf'caa 
assfe ^®f?i arcac’? i 'srta's 

^{8 aiaata ‘ 2 fF*lfa—l^fjiaa ataat^® 
ac<rcaaa '« caf®s ^aa ^ttafa^l at's 
a^aa'caa ar's^aas^fa i?^fa aca afi:a i 

f^c« '^m axai^ta 

aiHc^ia ffea 'sia 5a, (isl aatt 

'sffaat^a cata ^tca; caaa—at^acaa 
catai, ca^ea -« c^fafacaa 'Srtai-atn^ «rf f% i 
fa^ at^aa, c8fafaa ca TJf^faa aac®aa 
ca^ca 'Sff^fa'^i “ff%i csfNta atsta 
fec’fc^s'a ^m-c^tatcai alpaca c^ftaafa 
aca, m aasra ^^tca ? 

fcka «r^-v5 ca'ecaa ^caafetl ata 
car^a art'fta ^tatcaa ^«fa aac® i 
cat8«^ fqfac^® ^stfa-® facna ca«a 
;g*®af®c® 59\ata ^tatcaa aa^i 
aac® ntca i 

a^atca s^iata ■at^a ^tatca '« 
f^atcaa 5tata attaia aia^® i 
faata aa faa f^ca a® ^:t»tai aa, 

®t9ii caf^a faca faatcaa wta^ra w 
at^aa ®ta i atlaa ^a »a^, few 
af®*raa f^ata '«ia®aiaa 5tn 
aafai ,]■' 





jf^rsr ■‘TCS ail I ’ft**! 

jfm ^tflt flt’S^'®f^?I ^5tstl5? 

C^t^T "“(Ff® ^11 

I'S', I 

^1 f*rc9 « «i«,^-f^^Jtffc?s 

f f^, ^ajtf? '“ttc^ I 

■*ta**1« ^t*tt5-*: 

»r?c5f ft'tf I ft^c'-iT 

w I 

*it5wa 

cm 'eiNc^T 1 

oal 'Bi? 5^r^? «sfti§^ f*if^a 

*fTft< ^?^'<T'>i =?i5l c^c^ ’tlx? I 

4t'® ?rf??1 'Bf?’?t? 

^Jt’tlSX^ B t®F ?t?1 I 

w*r 'wfssR ^t*»f 

«itiTif?^t? ^Tc?i «i? 

«>t? ^Tt^tc?! r^STV*tf^X^ 

<iiW «f^t? '"if®?? ’It'^ ^rtf^Vt? 

I C*lt^? ntflt® nitC’Ttf^tsi? ’Tt^tC?T 
c?5i5( ^«*n? 3??, c®*if? <5? nt"’! 

5t»lt?t? ^?i 

^^s’t'hR I ^t:5 c^z^ 

^nr? ^»i c®t^?'t? '»it?i f?t? 

^v\ ^?i^t? ^xsr (ill •fH ?? i 

^Tx?t? 

PtntCSIl ^ I 

^37131 «?? f®C3^? 'eit^f? '8lt?. 

4f>rr^ aflB’^f 

ftit, <iif5r(F c>i53!tt^ sit^rtrsji ?tc? <ii?« 
<r3?« ^ir ^*i ’t^ I ?t3i ®tw 


?Ft?r, '® f?c’«ft?cn« 

r3??is ®t« 

tt? ’PC? ^f®®®1 

CSf. ^V|. CSlC’fs^ C^tf5F«t® '«lS^tl® 

?rjt^t? 'f^C-arcsf? ’«l%?“tC=f 

?5jmr? c?R’t? 4tNf*[^ 

?Pt3CI^? I '^t^l '® 

’if^l'C’T? '<f Jt’^t? 'Bit^ntC^fl'T? =tt?ti:?T 

??x® cncaci?, ^ ’t^Tx? 

'q??1 'Bjsrt^r ^?;r®c® ®1 ??1 TO 

sil I caft ’t«Bf®f8 

lil?^ i£|jq5 ^51 TO I 

®t: « ®t: c®tcn»l ’fft’Pl ^19 

*5!^ ?jfe? ?'<?-c^tC?? 
^tlc’itx&N 'sit^TO ?F?:® c? 
»I*I3 c^t*f ^sTtaFft?! caftTaptv ?jf^ 

?i-^-cq!t? ®t? '®*i ®*i w? ®) 

^Z9 I mH9 

^t?i n^5pi 6tl^^3to*i I ?^*itc5f 
^’HtcaW C9n^ TOr nfl’Fi? ?T?^ 

3C3X1, C®*lf? C?t5f 

?*f?r®3t? ^tlx*Ttrfettn« ’it^?T ^tuT 

*ltH I 

n??t*l;C®8?>XsnJ T^^^C^9 5t*f-|fl? 

¥x»il '8?tlcsTtc&tm ?dS VI 

C^tn? ’ttS5[t*lf??F 'eafST «lti V 

<*iV^ n?rt<? 

sr®^ <itc® I 





f^tsmartir c*r»itt?Ri 
'^tsi c»i»rT?r nfifffl ftata 

siW'a fi?;? ^1% C5tf^^ 'sic^- 

•fetoi f^r«fs c?i85it?r'e ’Ttf«(^ 

m f 

sitfVsr '6f^nit‘9 

’rrtfet*T"=r ^’’tiSii ft®T^c??r ^ti^untir 

IPC?T f^sit'^’JtaitS'e 

I c^ts^ *rc<>f ci\z^ jJi. 'sr^ 

C’TTsf f^5ftC5T9 'SIS C^R 

^ZW =11, C^l’TtH 

f<jiit;i rjic?""! Tm »«rtc^i 

4l5 vi|^j5 cit^ cw-rsittnn I 

ftnWW I icksi WRT=Ii:«l« f^^C'S 
'silitcsil m iSteaky watei) nft^l- 
fsj^j-si'i ! 

«itntii cifc^ nt's^ii c>ftf^t*i 
'Sflt'lf^R^H ’icsr W»l <4^ ^9*1 

n?t<^ ’fti '« c®icn 

‘^rtSR, n%r!f =ii t 

si'SR? ^tci ’It^^*l1- 

c^Ei ^fl*fT •rfiiRn ^ ^tu=r 
^tsilxsii ?i*« I mi^vs 

f'Tcw c^t«r 

"Slt^si «lt?l fps C»f«5l =11 ?9, 

srflrft^Ns TWii w’F I 


11 srw cstH ^iiti m?s 

its’«ft=ii ^1 '«[?iiin 4rf^lrr=i c?t«f 
'6 «t’^t=i f^us^ *a^{8 

tisc'R I iflt 

sfttr¥3 >rl?i C5tt^ 

^HifT^ mi, 4i|^ csi^fi 

«^tC«F I <il| B;t% I 

idI f5!^i, C9f^ ^1 

^C5f I <41 'Sfc^ 5!ft5i-5tf=l 

sitiw, ^»i=T «rc^“rtfv^tii 

nt=i « '8)=ir«f^ti{ £ii=ii:"r =it«ii 

nt=i I 

4r<t-t *rt‘<(a cw^5tc»i, 
c^jptd «i<ir^i »iRfc=ii '*tfi:=pi 

^|Xto «lt5^C=I9 5¥tl^ Cq^l '«[?'5I 

w® sis-^^r=<^®rsi 

Sftfsicir tfffl I 

fJsR =iw =ic=i ?[csj «ft^-f 

n«f cn i 

?rf? c^t=i =f^»i 4# «fsi nc'?, 

«ftS«f n^ ^1 f=Ii8t*1^j 

f’ln^ssN^ nR I 

'SIS ’ICsr 'fi^Rtcn ^taF 

‘C5^:*i^’ sitRi fiiicsFCia 

«iRs 9r«tntc»ifl c«irc^ ^w\ ^'enl 
ttr I 



®f*rf<-rwtCT 

«f?t5T ^ill 

( Alfred Kajitlcr) I ‘^Wt«f-f?«8tcsr C^ 
m9 '«fjt¥tc®f^ 

‘«l*f jgiidjtsi C*l«t®’ (Optical Pumping 

Metliod) 5ltC»J I 

*IC*II (Hertzian resonance) 

*f<c?i^c«ia «rci[iN 

!i^iSyi >ji?r^ 3Tt«fts*i ntk^ip^r 

;¥^in ui^tcH «si^ n«F®?f ^*1 ^«n 

-aii-nasitia '8?t'®T«?t*i niH 

nr^ 1 

sptcafii ?? ^tii 

5if ^ 5 ^ ®t*. 1 I 

^'5'^tll ®t: 3|^.2f<!{St 

»|9FT ^C?I=T» ’»?t£»lt5F-"!fe ^15 

«iS[a*TH sFai 

^rtl csi\f«!¥ 

C’fC'U 3iS£|»Ttfa« I 

>5»«* 5rtt®! 'S 

‘«r*fjB^t»l C«ltw’ (Optical 

Pumping Process) fnwtsil^tf 

«r^H ’¥W5i I 

^z^, «iTc»itc^ na*it‘pr??t’F cic«t 

(polarised) 

'^^'5*55' ni:^ I 


wtf^, c^t^f *f 3 SjH>!*(jl 

c>T^i ^Z9 ng*iti« 

« ®til (Spatial properties) 

fen? I ?jtnti:? n?sft^? cbW^ 

(Magnetic moment) ^tC?? 

^f?C5P?'e (Kinetic moment) «r^t? '•itCf I 
«rtsi?i wtf^, n??f*i?1^fe1lFitr’!? st? «!tt? 
^Z9\^^i{^fs\ f?f®s 

IJ^JT ?s^C? I 

nf® ?ri? ?1 ?tfic? 1?^ c^z^ 

'oiw ^c? nlf¥a Ecn ?t?, 'sftcnl^ 
c-ftft® ?1 ^t?t? ^cn?rtcjr? 

fnw (Spin) 

I ?t?c?a c^Fca? 

•fifstc? nsJit^? «tc^ 

f?Sf^ ?191 (Zeeman 

level) ’?fe i??! «a?n? «it?t? na?tl? 

csV'S'f «■'St? nts'n^ 

‘nf« (Hyperfine struc¬ 
ture) >?fe ?? 1 (ill 'B|f% n?**!!?? 

(ill ^ara^Fn (ii?fli f^f«fl ntc», 

n'i^f^c? '!^*iit? ?fl® 1 ^? *r?MMa 

fen? '«rtc?trn« cn^cga ^itn 1 

'ern^jSafjtn ntH^ n?iffe? nt?1x?T 

^r? n?Jit‘j;? nwt? n^?fe^ ’Eiltwi cnt^® 
ntw, 'Bi<f«> c^Ft? ‘ii^f nffe*??? cnc?f few 
?1 1n?sit£n? ^£? n??t^ljB^c^ tnc^' 
ntw I cgjin m c^t? 

4. n«?ti ^*13 

(flfiBmi '«tci «• 

?i ^z^ nt£f) I ’^njBfitn *itH‘ 



irt^, »%•» 3 «>rf 


nif«f ’ftftwr 

^I5cf 'ii’fl? ^t?r « 

«i*r9 b- «r?r rwt>r 

ntcfl I *«its'e 5T?<1 wtwt? 
cnz’\, c^t^i <4^ n^siti? ^N«rji 5it?tni 
« ^c?i !v»itciil ’ttr^i, 

*4^ ’iwi 

« '»(*r5 Tjc? ^t^tcsii •rtrij i ¥t«*i 

»r*(^f^‘« «ftC9ltC^3 (Circularly 
polarised light) (Orienta¬ 
tion) mf®e 

f'rC? I 

5!sitc5Tc-f (cw c^tst 

’Trtc’T^ *ra5it^ii cto ) 'sir '»r5{?ill\ 

c^c"r (Space) *f5i^rr<i5 ceh^F 

f?i ^^fsr ^^rtn 

nit^Tfe cb)%w ^^'' 4rr« 1 c’iif®5t*r, 
’f^tf%ft'*i, nff^f^atsi «f>rf^iit*i ’Ftltw 
*f?tt<ir nastl? 'fife mj =?iil cnc^ 1 
«r«ntn^ ^ 'Ita 5T?tat^ai c«ff«fn- 

Ck^ ca, ^’r,lB^7t»r ’Ttrjtca] 

na4tl5 fsr^fjFitr’ra's nfaa's'ir 

’ftini *115? 'S ’FTtsfaat? *ra?tl5 
f^fe^C’ia ^*19 5tto 'St9l ‘ilfS 

arvr 9fC9Jr 1 

fe*l^fe!S« C9l9r ^nai^ aF9l Tf9 

c?, ^•il5^jt»r *ftH^ *f9>f^ -Slat?®: 

^fe3?l9 *f?K-f9Wt4^9 f9C*f9 

^t<fl‘Clf9 (999 I 9tt9«l <4^ ♦t9if«9 >lt?tl9T 
*f99t^ fsi^^tC=19 ^9*9 49Ff^- 


^9C*19 * 1 ( 99 ®“? C’lR I ‘4«tt9 

^9f^l5 f9t^9ts[ ’ITtn f9^3F^9 *f?K“ 
fa'SSt? sitiiFtW *f?l^l9 51991%^ 
f?9tC9 9J9^^ 9r« ntca i 49119 49^1 
■St9 *ftC9—911^9 '«I9'919 *f9*ltU 

91 999 •ifaaf'!!® ^9, 

9f? nit? (19^^ ^tC5it9'' ^faia C9'«9i 99 , 
^t9Ci?i f% r?C9 ? c?9i c’ltf, 4?;9^a 
'5i?P'Q^ apu’i: ’9t'®tf9’9 *f^ti:9 

f^ra 'srtC9 1 '9t'®Tf9’F *t9t?:f f^ia «it99t9 

<4^ «ff^9tc^ 9^1 ?9 T9»1Jt9't^99‘ 

(Relaxation) I (^©fca 4^ 

?9, 9lt9J1 f9®ti^iil1 f9t9U9 I ^l9l 
9CP19, wt*l'®fai 'sftalcaa 9i 9?^^- 

f9f9® ) 9119 ’«lt9t'® 9*19 i 49f 999 ®t91 
i^C'^l, n99t*l«f«" ^t9tC99 91X9 9tf1 C9X’I 
^l9f9 fW'eitC9 I f<Pl 499 ’Sft^lC’tt?, 
'5;C99' wai^ ®1 99 91 I 499 ®l9j r?9, 
3jv|tna 999tl*sf^ «rt9tC99 9tt9 
C5119 9ti:95 I '«lt9tl99 911? 9991^9 4? 

9t^t9 C9l'5t9 9ll> ’8191919*1 (Adsorption) 
49t ^1999 ^9 9t'^'®99 (Evaporation) I 
4=f C9XlFrS9 >• ^199 4iF’®t’t 9f9C9 

4l>1 9tfe 9t9 I (^91 r9^#l9 9?t<-^®tX99 
f^tl9 4^ '8r^]W 999'« ^X*9[ ‘'«[f^ 999 I 

4^ 99C99 9Sit9t9 '®ta^9J 9C^ ’Blt9t99t?a9 
^1*191311 « «r59t^i 999 C^t9 

«lt9t9nnai C¥t9 (^ «ri9in 9t9tX9t 99, 
^99 na9t*i? C9ir9 91^919 3T99 nf99f%’« 
^ I m 9tl» 9f? 9«l9t99tfX3l 



wtif« 




•ijtitft'J! «fr»in crem 

V(, ^tfCq ^^Jl ^csf 

I <il| 

«r«m *r?t«f '« <i*!t5Ji 

^tn I 

^tift?l cpik^^r ’ftci? >ii^ 

'SVf ^iKji ’flu I <£1 

R?!rl5 sftsTi ^ta^fc^T’fr 

’it’fti:^! i5nci I 'S^ fsf^ 

^cn 3Ptw «inj5^if?i *ftN^ 

(Optical pumping magnoracter) 

?ticw I ^af5 c'SJif^ 

»T^ar ’»?5T'e ^31 iifi I fsjsi'N c»«fr¥ aptww 
cbW^ liitsTfsar 

ijar ?rr^5t« i >5^ ’it^tc^j 

'inR 'sitasfai’v^r ’®?i ^11 

C»rt«, '*1%? CU^af C^TTfS 

^tii <rat ^rtu i m 
*tt?rijt«if^v <ii| fSif^ 

^t?l *1*1^9 fsf'fI 

'«!PT*a;*r'e ttei'f- 

c’fft^j «rtiiN c^^rtfl« w^itrss i 
«t«(Tt*f^ C51tC^»l 


c*rnfif»j I ^ c’r’iti 

w ^fe-r «jTt^tr®Pi ®t: «ri 3c»rt*i« 
^«fi =?i ¥?irt «i‘fit*f=f 

^:f5r^ i ^rr^ici^r, 

c^W«tr«r c^tc=?8i '5?'¥t?r cf's^i 

ff«l I .jq^ IJISTJ- C'«fC’f 't’N 

^91® ^Tffg ^vr^Kfl *if%5ii nt'ssi I 

jftw 

I “'iir’Ft^i 5(c^9i '5[fnrii'«i!i’ 

«rr«llC5ia *t*rK-f^'S9f^ 

'»ljt^tt®fsi« ’Tf'S 
*5!:^ '9fjtaptc®f^?f 'SiJt'8 
9lt^ I *fTt^fl c'lk 
•sfrt'Q fsfw toller I ^njS^Tt*! 

>4’?^ w\vm 

fifvftsf I CTtc®*r. fnni «i¥“ 

c^H f^'^fa^tsjir Ts^cal? 

f’TwtsT '^Tt’ftt®f»r'« c»Ttnt^iB9 ’iT5)*frw 



^R'Sf^SPl 


g ov Hftrjj 




«IT»1C3P® ^t«5lT?r I 



f^cFg i I ^ ’it’fari 

it^tfw ^i^tfSTi 

f^l ^-tfsTe ^1 jf»>«j«f f^ 9[t^ fsi I *rt^c?r?^ stai ?r5*?i 

(Phagocytes) ‘^U^, ^itCW^l ^t«r TSm CTC?! 

^Tapsi“i «fc? ^r’v’i ^ i f%^ u}?f^ 1 «tt 
c^ cM»i <71, ^tt^c’T'® c??c^ 

«itaR®r ?'^i >^si^ 'stcw^ m \ 

f^f?l *if??it:«i wi’w'^ ^ f3(c*r ^tcw? I '®t^ ^'<5^ 

c^c^ '=r’!''«rT *if?^rr*i cro^ 

«(t3p^*i ’¥nj, ^<i=T «tRij?it<r ^ws i w^^ R*? 

<l^qr in^ c^t=i R I Rt?!W itiwts 

?t«rt? 's fnm 

<iif R—c¥i? 3R1, ^V9! (Tpm «rtot«f¥ 'ei5 

'mRy® ^ RI c^RRRst ^t^r »r5rr*(i ^ifzm ^rtfl 

^fttiRcyRu cnRRRfC!^?! «r<(t!? ^tw <7r^?Rspt«Rrc^ 

vm\ «tR’:irt<(^ -tRf c?«til, «rfc« *3W1 ^Rc?i?r «rfaF3(*i 

«rf%wt«r ^tc?» m »i5cw ^Rs*fap?r ♦itn 

^1 *155^ 5ii I ^tf{^1 ?rgs?i <7r^5|fRTt«Rt^ f^Rs-rf^ 

«tfR ^ni, ’5 Ruc«? c^ cft5! ^V3?m toi Rf^^ «tt^i ^mt i 

c*tRRf»R ^-5gr^?i ^^9 R’sni^^ \ R^ 

>wiRir ^?cc^ R=» «ispt« ^Rarn ^itii c3pR? 

ffvlt^ ^fiiF*fpr?i c^^tc’f fTFr^it? 

«rRc?iR¥ »rR» TO^r, ^1 ^Hi:®! wt inrt 

RRai »rt?[OT R^ift^i Rp RRh ’^tc^ «r^tR« i?, 
'll <11^ Jw *ri ¥it®i c^’^l ^ ’tl I 

irti c»Rt iv<>^i ®»tc»r 'srl’st«*tt!ini® 

I citlfOTt® RR m ?iR®t ^t*ni i ’ifin^t*? 









Mil ^c»r mH ^ i ^*in 

Wt?t^ «lf*Ft»I C^?I1%J( I <4^ 

c»r^c^^ C5if^=?jt»i 

'SKJTIR I f^fi? «ff^CilT«(^ 

k* 

^tc? ^tcif 'it^? 'Sft^ ^WNtCW 

I ‘il^ f^fir *tf^a^si ^ic^gs? I 
«li:^ »!t5tt5iT ?^?| ^f\9|sl ^-HVi^ I «fr<lt5T 

f?9r Ifl3i;;i m <tft< c^?! ^^1, I?c^ Phagoeyte- 

c^t’t cw5i I «r«i^ 

jfC’i ^ I 'BTtf^ 'ij’fttc^i mzw 

^1 ^c«r?i c=ii%?f ^t5ttiil »i¥=f 5?t—cifST ^\, ^»rNtf%?i 

*t’n’«*ic 4 f^?T^ ^zn I «rr?i ^h 

mz^ I fiFf^^ni-f^at!? f^i®! ^v>. 

^K\ w« nm m I cyf^t ^r^ ^t^fei^ ^npi^ 

3t>!i?[f^^ fVc»T5( =?1««fr?i«ri f^^r, 

'e^*r c^%?i w ^sic5t \ ^?t fevi 

^Wcnsi—ii^sr cffif f«rfsic><r9 ??f^t?r, ^rc^ Phagocyte-«fn 5jt«5% »itw 
'e lit? <ii?^ ?t?f >iW?T «m»i *rtc? I 

Oftki (71^ c?l^« ^c? c’tws? c^tttCT 

CT. c^? ?wi <t^t< CT^l 

3fT?c«f^ ^-^z^ ^tnr \ oi? ?»t? fil^c^itiit^? 

(Lysozyme) m{ C?, C«rr?? «I^T1IC? *£i^ f^f®* ?tait? f^^t^ri 

f^fsi «iif f®?F «rf®c?t«f^ »if^? ^<1? %?R (*r5t? c?, 

»rt^r»rt«rr^?«f%« «rM?im, c?«rn Phagocyte- 

'«f^? sn *ttc? I 

f%c»r? ^tz^ nun R i nm nifkn\% 

t£i?*f? i&^ir mn fsfn w fiitf^»t»itii? ^at^-flwtcsR? ?i«nHf 
fs^r^v nn I ^nun f»f^ *fiff-vi nfnm ms mswsfn ?»ttw cifc^ m\s- 
afM« bfir svnn n<^mi mn ni(nun(j c»w?ti n^ 



vtt, 3 cnftf5rfiT*T >*>> 

Clt§ C’tC?, 

4¥ iRTO—^ f5?s>2» *twt< ntz^ I 

c?f^ 5?t^ firw*! c^f^f»if®iJT I ysiil’tw ^ ^f®!t?l 

«ttf ^ «fl^ ^£|^^ ^*1^1 «IC*!¥ «*t C<l’?t I f%i 

»r^c5!i[ wi^<rt ^t®TC9i1 uq^ CT, ^ism mt. *(f^atw 

C«ft<R I 

cipfsit f@c»isr, mk 

«»tfl «i5i»r^ linn ^^fnn\ f^si i »al ^i:^^«rt^ 

^WiS3 <tf^¥r5 «f^t»r TOsi -ii?i m] nn, ^t«'e 

c*ri§f:|t f?c®T=i I ^f«5ic«ij ai# 

cyift >^r\ C5S( <21155 

’^aftwsri ^f?I 1 C 3 |#?CIiJ 

c’lf^firfii?? cftfii c*!§i f^f®fl «it^c?c 5 ?j 

<2r:5r’f nft’^\ 5r5!tc^5i 1 r<f% c^tfSil^fsi^ ■vwlt 

^tt^l 5t»ftwi '«r#«itw5t?F ^£in^ ^n m 

^t«r fin 1 m n?r, oit^ nwTc<nfln« 

^zn ^itntwi 5Vfl1 ^t?ii ^W?r nm^ft ?t®?i ^*^1 

cnfiifnf^n cncnn <iic^ 4* vi^m •r^n'l ^tntOT 1 

«wn «fnn ^t?ft c«r. nt(ft^ n{^n ’r«rt<^tl fl«ni 

cnflflfniT, nnn cnt^rn m\ ?wi, ^nn mn nt^i 

nt'em cnn I tftfcnf^iflfncn^ nrni Hn c’^’^ n^n^'\n 
nnt^ fin I 

>>8o ntcn^i K^zH c^^ »tfs[^t« «fnn nit'JFi 5tntn <53: 

fl^afi <e ®ti cjptfl I (iiRn isrc^jc’f« cwci? «fniin ^cn^nn f*fc?r fk^m 
c«tn cf'em 1 ^nnn sicni ^n^zw 

cnf^fnfnn c?«^ f%S nns n«if w nfut 

^c« ntf^ «ftfl w c?(Wtapt« wrni n^ai 

nsfin n^tcn cnm cnn cn, cn ^^z^ ^!(cirw cw'^m fl, cn s^ ntni 
cncn «rt« i5#5 ncni cn«%nf cnflfnfnn c«r^5t mTt^, wm 

cin ntm'« n#in M'zm 1 nf?t # mz% n"*jf c?rrn^ n« 1 
'ttWiT n^nf\ *The Lancet’ ««^fn® i^l I cffti 



rtrtif « Af«T*l t 

'ait^fi?it m *AVfm 

I »ii^tc?i ^t9!i I '9^^ .'^im 

t5 r^»n ^S C3ftf« 8® ^Wfi 

m I 3^t?ltCWC? I 

^^51 »i^^n3r ^?J1 

^11 c?it^^ C5t^-^:’<r 1 ^t! cifTf% 

^.. f5ff5i5rft*r c’tf^fnfsTi? ^Jicsf^nH ^ f^=T 

i*» f^f^T-aum cw'eat ^mi^PTl I tii’F f?w^ c?(t^Tfl 

^^«l CW’^fl C’fSI I ’^'®^t^ a?5l*f5 CFtC^ 

«r ^5911 1 <ft5 fwc5^?j c?{t^ c^ 

I f%^ cnf^fnf^sr f%:^iir5^ %5fii»! ; 

®tl?( ^t5tc=^i >!^^ ^wil I ®ts cs'tfir «flc^ 

^f\^\ c^t5[ fnm ^51 

<if^3rr*i ®itt9t I 

c§c»i^ <ta>in stmcsrt ^i9\\ 1 
fknw aivaFtf^^ ^n ®rt“ri fl®r 1 «t: a?tf^ 
cnf^f»if^ 1 »i5(c?[ f^sr 1 

f?R!r 5iwi^ att ’g’sj ’«tt!?p--^»Tr5, w f% ^ 

^j(c^ ’tm'si I c^fe 

%? \ 5it5^t?r^5i ?F?ii ?? iiiTv 

«lg5 «tt?i <1;^ «r*iTffl'® 151 I 

^spifiT ^"n? I snrr^^ ^ ®rr?« 
«j|^? sitMf?^ 011^ ^tii i «rrc9i^- 

i»88 n\z^ ii&84 »!tc9i f6f%^»rl-^iiiw c!itr5»i ^at?^rw 

aFjnrtf^^ ^ai 1 f^iai^ ’«rjtf« tstJ 

c^tsi c<fcaF ^c?i f3[ 1 fir^ijvrtt 

'Btmfii^ ^?Fsi %»R «ftf«f%a «r?ff< f^tt»f ft»f 1 wtc^T^T 

ww ’!lC9Tfk«!!^—“I did not do anything. Nature 

penicillin; I jujst found it'*. 





(^br'b'b) uq^ t 

^jtf^piir cn^]n m ?pc? w*i fifVw 

«fc®- ^t?i a^®t?['® 

ffCir '5lt'€?It^ ^^)t%9T 

«rt« ^ «2rrc« c^us ^\ i 

<fca I '^t<i ^c«rj? 

^«ts( C<18T I npw ^t^f’ft^tc®! I t^CCfH C^f^C*T 

^C»I til^l^ 5ft^W C^tn ^ ^1Z^ «(C? ^ cfef^9IiJ 

?If^C»T5f 1 C’tf^ST fwC5 C^f%C®r ^it'eitff Sltnc^m I C’lf^CSTfl 

'sjt'e9t«? z^H c«tt?r i 

c*rr^^t?j ^5[ c<tc9t5ii ’®?p*i mi^ str 

«f2r f^njtapt^si »itc?[C5{55F I »i5fc?r ca^^T?( c^t=T 

j[W t^tspt cstf^^ I a!?it*ift 

'srft I »irj:?rc5C¥ '^tif ^t’tar 

«f?rTO I f»f5f ’*r^ c^z^^ i 

vfJT c«rR^t?r C5t?i ^ftcw^ ^ *f^ '®iT^'® 

c*tt*i1 c^«T I 'ii'sti:^ '«i’5c^ij f?nF«,’Tt’!i «rc’2f ^itcac!?^ 

TOST I 

iiiri »rt!:*r ^'Pm i^t?r m i 

»TtCTrC5T^ f^FCSTS? «i|^«rsT 'STt^STf^*^ '« I »rt:^s??SF9 aitai 

w sri sit?i ^Ri ^f?r ’TfC’T ^T^1 

TOsj arm I is to mn f^f^t ’^tTO^tc^ f&f%^m*ri^ 

nm^ ^v TOST I air'S^m ^tir ^m^ ^ir?R5 1 'Q • 

ntt*l ^C^TT ^tW ^WST I iv«»i 

•iJtflfCT <at^it^^s( TO •sfMrttsr ^^f%aTtc^^ ^tar 

Mj ^t^ ^CTI»T I iV*8 aitcwr f^fsT ^’ItR «lt« TOST t 

^*ttr< iftc^rr {%!»[ '^t?i w. 

atw Mi w '^aR (TS^CST^ »ITOt% TO 

Q^ f^iT •tjtc^rmrftrsfTmr i fft »n3TO 



’forftcqai I f^5<(F«l *tJtC«ft^ftfl, '6 

fIcWR I ib^is ntcwi fpf^ W ^ I 

ciT’^t^r 5mmc8t clwtc^m c^rt'sH^^ 

C’TtST ^CiJ *ttf¥C« ^'filftw ^=ir®!r I ‘il^^ 

Rc?i ^t«r Ftqti:'®5tj 

9|!?1 NS »f'e?il fm i f%#^ 

<iw ?c»ni TO 

»i^ifi ^?rl 5C5 » ^pij"!: 

r®f^ ^?lC9fS[—il^ ft=?Fl f?C5 5lf?« 

c«ft5ii1 55K55, ^^'6 yd^ f^ca «fT'eat«f ^at ar|^? i 

yfit WC5; f®l% ^Tch ac®a toj? j 

'iia 5>rt?tcai faf^a aam calc^ faf«9 «f^ta 

?t*t=i I TO ^Tftirsr!? ^’«ri 

—a^w, Mn ^ta ^i^a aa^ i asrl^a ’aac»i!i 

c^c«(Tc^t*f, ca s^(& 4t^ a^<ata »ia®—'© *t^ca^a ^ai i 

>iS> »ltC9l sTtcai^cafa C»lif “Traite dc r auscultation Mediate” 
^’fast’Ptc? €<saff^^ aa i mcawcapa =tT!? 1 '« '®c<na ^fs? i 

at faata 'e arrwa 

«titat^faa afata^ff^i 'Sta atl& 'ffaftt:"fa ntsr ^zw *ital 
fatt fa:«ta '«rt:ffit^a »?$ aa 'fla^ wt ajar sa'aifa^ aa i »Ttal facta 

fsfaFaai c^car 'Sra cttaata a?'«*taif^a ajaata ^ ta i 

«iTO tcaanta ^infa^ tfaasrca srtcata^ TO to ^ffc«rai *ta 
^>iTO i&^aiar^^t»ilfac3ra »it'a «fa^t»r ^rra i ^ta f%fa ^cat 
fa«rtt %a ata t ^ta ^attctra aRts tc» i «tactca aw 
TO’^ ‘tnfact f^ca ‘iiwa i «flatca f«fa at^a 

arm tcaa ^ 'Sra arata^a a^tai atffa®r«rca caf^arrar fa^facw «iarttcw 
net I oia *rcaa m aw facatt TOa ^ra fii^s 

atwi «r^w kroir I a^caa aia atatar ^faaf^as wa “Traite de V 
auscultation Mediate et des maladies des poumons et du poumons et 
du coeur.”—ii^ =rtta TOtPt« TO1 I %a atcaa fti?ta 

»RW «rtt»f a^aata *iaa «fra^ ataitaa^a tttlfa^ fil ^tfroa t 

a^tta farcaftcaR ^ eta wata taa^ta eta aiatw wrfa ^V9 



3 c^«rtWFt*t 

^?t-^t«(5ri, K^fk i 'bi'Mi ^f?, 

^9ir 'il^l^ C5W C^»fr I <4il «!t3lt^ 

^tsrf^ ^Tt 3^^ c^5? I** f^T?r *f?r #t?i 

f^tt^ ^tltc^ mK mmt mm mi^ mn 

f^:tt»r 'sjN I 

»fTnits(c?F^ ^ir \ 

»Tfc?ic*itf^ uqt cii:<(tr^c^?r ^ J!t[i(^5 i 

<ft<Jl ^?3T?(*i ^t0Tft I 

•fTwTltir mi c^i:<«rtt’?fc^f ^t?f« i 

® w« ^vs ^i& ^ip ^w\ sitntwi «itc^ I mm «rr« ^tw 
cmi ^tsi^rr^ <iit^ i *jj^ m\n ^tl«f?i m «f^ 

I »!t*rtfl*l C^C^t£^t*t ^t'?1 '®f® <fiJC«l? C^C«ltC?tC*l'e 

^C9t¥; C^sisf—C^tt5lt«tC^t«1 I »ilt^C'$ Wt55tt5 Cfl^ W 

»imjii c^c«tnw isk 

srttcaptc^t=f, '« m 

«rff^ 

c»ft5ri cwtajsf^ msjl ifl^ 

^t^wT tii^^ «fc^t«fT I c?t«il ^z^ 

M® 551 re's’ll uw Men clc<rimm^ m?[t*fj 1 

'^Vi* ^^f^'9. '« c*rc5^ '«i»t® mm ^ 

c^c«w« fif?j?r «ft5r c^zmtmim »rt?t?j cs?'eii?wi 

cit<itr>Ftn ^taf ?i m I c^’Nfear ?5r®1 

f^wtf^¥ ^f-’tfr^t^i mfk^h j^rs mvs, 

*i^CW*l »iaC5C? '« «IB[ ?!:5^ ^itnt??i iptw 





cs^^irnfif »tift '« 

5it^»ii:;^v SIT*! «it«F >1% «if?[fl'® I 

«£ftutw^?i fwf^^ I ^tc’t'e 

Jit*i ^t?i« «iti?i ^®T ^11 f^^t?i f^t '^tn '»itwf%’Ft?i E. I. 

du Pont de Nemours & Co ’Tfir^it^J (Polymer) 

^?ir?pnJ? I ia®jr »ftr.5^ u)| du Pont c^t^^?r ^’^’111 cHVf 

c^Pt'II ^?1 ?ir c?r, ^t?ii i «ii^ 

3T^5T (Tenacity)'« 'Sif^?ft:«(9 «*i^. 

^•11« a?iw? cFiif «ft5i^ c^ I w^ri ?t9i1 i 

mv h«tf^x^l f5«i ^?jc« I f^ft5 f%x«^ 

5i5r fe«f% n^i ^ ^jr?it^^. wf® f^^i1c*i i f%*« 5jj« c»m 

1^^? <>i?i <£fg?r s[t|9!;^ ?X5 tii^ ^^^5 srfl»rx5i5 »»t^CT sit^il 

^w^ b% C5^ mr,^ 9Tt«rc»Tl i ^txn «ii^ 

CStf^s *1t^t?) (Moulding Powder) f^JftW «rtt^ i 

f% m*s c^r«n 511 ? ’fTW— 

5?T?»r!i mus 03^^ I sif^’tx^ f^fsic’lrVf^^v ^ft< 

c^c^ f«« ^^\^ c^r«iii i^c^fxw • 5it^»!5T 

^x'^, f%l «X«IC^^t I Hexamethylcnc diamine '« Adipic 

add C^l^ <lf%^ltxfl?l Nylon 6-6 ; Nylon-6 W1 Parlon, 
Nylon 6-10, m 6 Parlon <*1^% 1 <si¥fit^Mr C^^^sJtar «rMf^ 

wTu «{^, cifsj!?—»iij«®i, ^ 1 

5(t^9»x?r« 5tf%?i HJit55?f%x«i m Un^ «iiX5JX? 1 
«rtx*rfi^i, ^x^Ji ^e arfitJ^ ^tw ^^*ttfxs? cwi «it5(txfi 
^x^'« c^aj «i1%it« C6^\ 5»!X«i «n?itx«fa 

^^x® -m fl^?r f%xfi wi^N «fx® !?ft*fai 

^x?r I srft^rtsim fti <ff?v*tx«i' >m 

^^nt?xs=i?j *il^ '6 Wi ijtw fHatX«(l fX» ^ I 



nt^, 3 W 

f5ias}«t^ sit^»i^ *it^?1 nt^ I <iiwir 15 WI Diamine 

■—Hexamcthylcne dianaminc 5 iaTl Diabasic acid, C^— 

Adipic acid i 8(f^ C*? 

f^fof ?rH CW'e?1 I 

<*t^ Hexametbylene diaminine 'e Adipic acid-C^ 

5’!i I ♦tra ar^«rl& ^?ii ai> 

»rt^T m] ^ Ji^K 

fsifar^ ^ I 5T^«rl&r^ ^ 

^ I w ar^*ti& ^z^'tzwvs c^lft^i, c^’w 

I 'ii^ 'Stf^^t^i ^ii^^ ’Si '^5^ 

Bnw ^t?il bsf^ 1 

BIZ^ f^f^?ltil Titanium dioxide <lwK 

C^WlRl I b®f? 5lt^5T=^C^ 5?I Matt Nylon 1 

'SBfSi cw ^•,*»—sfl? «it«if^^ 'em 

i^,*oo-'ij?f m i^?i, ’3:^1 '«<^'«rt3T m 

5I1 I '»lt^t<I ’Sff ^«|f?J3F em ^o,*--;!?^ ^t^9| (Ji^ vffiisrr?!^ 

^wtc5il ^^»it*(T I I m^9Tw? ^t*tf^‘^ 

1 5^t^»rsi f^c® <£i% 

'siJtf^^ I fsi«rc*l? 7fVf\ f^C"l^ 

'e«n:=Ri bsT^ ^c?cf 1 

Nylon 6-6 'sil ^1 ^T^l ^tapt^ ^ sfl 1 si-i^csi^r 

«i»itca?i ’ttc? i 

fmtfe OpI^ «41^ ct, *t«Tt< I 5»tW=l^ c»tt?t^ 

» 

?rt5i w^iT® 3?t^»!i:snr «iw? «ri:?it«r^wr?r «ri«r 

^Ksj ^war ®tf»in ^t«^l 1 


mrraw^m 



cwftiW'»wf i f^fai 

tiJW ?Frc<?i ^9 CTN, H*), Square root. Cube 

root. Fifth root. Airthmetical progression, Geometrical progression. 
Factorial >isir«ftsf WJfl 

ci|fsi*s Dr. C. R. Rao KB^ ^*<113 

Cube root C^?( ffcsffC»l=l I «tt« *IC^ ^ZW W 

c??i + ^+®+ —+ «ws«tw 
f«wt»i1 »ij^3P «f?[t^ c^fwfsTO I «arsi^»i1 TOffrvR c^ 
i»l1 Wt5Wt«^r® s?^ «^1 ut?i 

’Hi’Ti, 8^1 «n^t?ii:^ *r«*ii w5ftr® wtiatft 

c»Hw wm t f^rs ^ i 

f%l ^3?sif9ffrt?r f^9t 5(1 nw I Dr. Rao 

C^. f^'^'9[ 1 5(»ti c’<f»n c?f^«- 

3(tsi m;(c^ I f^i ^ ^trs? 

53rv \ c*f^ cit«it^t'o m 5srv«rf sra i f«^ w*fTO?f 

fwi? ii c^ c^t=i 4^«5l WW5|—» 

^vsf n®^ cspaputlt, 5it$ «r^f« men® f¥ f% 

^tf®n nr9C9, ^1 «itntcnt9i ^e® ®e»r cnrnni ®(t®t® f«fn 
^Te® ffeen^r® cne^ «ft5i®ttt nten® c® c®ftn ®tc®® ^tfantifn'e 

®t»T cnenn i nc®j <ii®®p® ^»t®t® wm ttstif^ men® 

^®m® « csF^iit®? men® ^ip®t®, «iim® m^ men® ^®m® % <iif«wmtn® 
tiapm®—vat«te® ®tc®® mf®n®ifn ®ne« nenffenni 'ttc^ 

Wtem cm m, fs^ n®^cn® ^®«tf^® nwr nftf w® 

cneifncnn i 

n^i c®?t® ^jtenrote®® cnntfi^ t5 ’^ftn m:n nen nwi mi 
nf^ m® ®cn f%iftn ®nr, itmm ostn®^ ^jten^te®® cw«fn 



c^w fkirs ^t?fi 

^f9(t ^Itt»rf C^ C¥ts? >T^«» ^9!f? I 

^{zvtn ^Tic*f'«Tc? wt!fit?i^ ^rn»i?r ct cn ci!^i ^tir, c^t 
cipj?irf#t, « STC^^?! >rtc^ « fw^T, •iif^sr « 
c^ >itw i f^, ^ f?5T, cnc‘%^?[ ^ fsc*i^sf<r sjtc»f « f*f!^ ^tcw 

C^ SftC^? I 

^tc^r ♦tc^^— ^^ I «ft5i!it?it ft ^tfii^ 

ciF^atlt *6 5it^ ?itc»r ft -flfsisT 

C^ ^tw ?W9T<lt5, ^3F^t?r, ^5It^ ?ltPT iif^'^r?, ^ItW 

5itc*r »rf^^t?!, 'srcti’!!? 5(tc^ c»!t3i’<it^, ^rtw 

« ^Tc»t «(^?it?( *rf!:< I c^ts(?ii ^c?r 

^U\ c^^^ mmt^-o, c2F;^iit?r—®, 311^—®, «s», 

'b, c’Tt'^?rf“-4, ®ii:#t^’5—0,5ic«^?r—®, 41 

lii^ "Hm ?it^i:^ cn 

k\vi^ I w ®ft?i ^«(i 

n»pt?f I >iTc»i<i i5!i I i, c^ftsi^t^rc^ 

®, 8. f?j'^r®5if?ii:^ 4, «* 'e »nf^it?rc¥ 0 

KWS ^ I 

^ c'«t3iT:^ m 'ff^ 

'^fflc^r^i »itw 3rti:^? ® (S*fc«^ ^Tf^r^i ) c’Eit’f i fe 

TO ^ 'sT’tw C3i^ c^sitc^ ^c«t i -iicTOi 

TO i I ^vtK c^tsrtij Tiz^ I ^f? (3t3ftc^ «<*< 

m\ 15—i4t «int% f^F TO r TO »rc!l i4 ^tf5C^5 ^ C5N 

(WT^W'TO *1 fm ^t’f ^z^ « nt?:51 ^zw c<5t5t5 

»wnTO orfr 1 

5l? 555 (Leap year) ?9, ^t^csi ^ftC*f 

TO5 TO b C5f^ TO P»C« TO 5}fC55 C5 

TO ^w, cn^ mm »i55 i 5C5 Tto m mm 
to TO I 

Virtt5 C«tTOf5 ift*» TO CTO iftftft TO15 m CTO ^ir<(Cl5 TO to 
▼5TO cVtTO^i I 

»ft** TOi5 i(t« «rti?5tfl cntHm fm \ «iitTO (?!t*»TOC5f >, 



^<iRt?rc^ a, t, -j# ^ 

0 I sitc^jw c^zn ^if«f^t5 c^ ito'?, 

^11 ifeo.-iiifl ^c’Ji c*!^ m "Hini 

»rt? c^cf, c^ ’^’Sf!;^ mim ?it^i'® i 

C^tsift^ ^9T1 ??[—ia>« 3TfC5T?I ^9fT^ f% ’iltll ff9T T 

< 1 C? ^ 5 ? ), *fc«l ^ ( W*r ), 

^l?l*tc?l i'® ( ^TC»T?r CHZ^ ^9lt^->il^ 

to c^ vsi c^n^n ^c<, fwc!( ^n a i 

^ ^^iC'S c^tsit^ ^11 

r®WC^ ^9l1 »Tlt5f^ itfl ^t?i fl«T t 

(8a+i> + i<i + ;> )+*» -^z^ ®HC“W ?pcii c^®TC»!l c<lc!i 

I tfl^^Fcar «mc*r»j t •, ^®?in f%s \ 

^^t?r c^U ‘^rs’ ^«TC»r—c>it aUa wts(5t?it c‘«tc^ f®c>i^?i 

«Tf«^«f% f% ^c?i 5?9Tc:® ^T^l *it?i—^t?i *r'^r«^l ^*iff I 
»ii^3si ^f«f c^s?tc¥ ^T(— 

^rR^«% f% r^r «fr« 

«tffl<t1>f«1 C9fZ^ ^t?i, n\^ <t?J C^ftn n«rcc«i 

’?5ic'® ^r.A 5J11 ^f% c^zAst «rti? c<i, 

wTf?iiTlt ^tf?l^ I aft?^?it?r sin»T?i« 

cnz^ 5it^, «('?% ‘sitcn?! »!^^ii* ( A\ ^nc^n 

cw«^il OTf) ^t«r f?t«T c5F^5tfl\ «t^r« alt’ll «t«r3r 

^A\ m I ^f? ‘»tcnir ^\^n* «Ft5f?(T#t 

^1 ’fsitsr ^9, »i<9rc^it ^tf?['«f 

f?Ri c»i^ tTw?! w >!«ti:5?i fsif?! f^fs mz^ 5?[i ^wc® 

ia4»*» mw? «rf% mz^^ ’si?"*»ff^^Tc?iir f% m, ^i ijwi i 

(-4-— ), 5^, is>, I C?P^SlT^-“^ (= 4—® ), Js, i®, I 
3{lf—^ (=4—® ), », J®, ^®, ®* I (ilf^Sf—'i* (a= >y»^ I 

Cil^g («4—> ), ii, ilr, U I i^si-.> (=4—8 ), V-, >4, ^;i, ;ili I 

ipit^—^ (= ^ ), I mtl—® (=4—^ ), is i<», ^8, «i I 

1 (>* i^—» ), i8, \\r I 4 (-4—* ), i^, i;»» I 

51CW—^ (- 4 — « ), ft, i«j, «• I fkWfl-pl («*i^— 4 ), >8, I 

iJlWfiltf fTTOT0i 





4r. i I cWif«"fc5i ^ 5? r 

«t: ^ 1 (^) c^i^ ? 

{ ^ ) (SJtf^^iT T 

(^) «(Tc8rr?j c5i?r c^% ? 

^»?l»rsprNr *»W 

^: i I t5 c*f^1 ^tt^— 

^tc»\i '6 JTt*n «i^c*r?[ 5?i) i 

tf^t&?r f<ifs« «i*v*r c^^ (?Ft^ t? 

( m*f1 ), i!?f ( ^tC»n ), ^5Ft5? Ws^ aq| 1^^- 

vil? I f n^rc^l?! ^a^9T «l^«f f^r^« nfil’il*! 

«!twi «itc»f I «i^"t ’sif<r^^«r ^*!i «it? ^tc»rt 

cw ^rc»iii ^c^t^c»!^f3|=v c»r»r mw w?i 

?R<it«f<^ m ?f^sr 

^«in «itwl ««ic»f ^c5l-:*TC»T?r '5i!t»ftc^ f^^jc«?i 'jIt 

^«55®T ^N“f «R"r C<«(C¥ 

C6^C5 ^^*11 ^?ic^ I *!t*f1- 

f<S^J^-'®?|5fC’¥ *itfec?[ C?^?1 I 

cW!v«t^ 'srt?^ 

I ^Vf\ 1 i|<1i 

fsi^f TO ’ifnr CTO TO TOt, cm^ TO’Tl TO 'ec^ I 
♦tw'tJj ^♦ni ’■iTO if^l^ CTO • 

«llTO TO TOC5 TO c*l, 'il^TO *rr^Cifl 

TO 3^11 ^ ipt TO ^C« '•t TOl»f*IC¥ 

*<iCfi TO ‘HV TOftct Cf«rl III TO »f*wr tocw uiffr f^fil'l 



’TCti i^»T c^t5i f^t 

w ft*f^i «fc^?r *rt« i ©V cjtc’vcw ^rcni 

Mifkh <ithc»i^ c»i&rcf mh c<tt^5i ’iw 51^^ It'?! 

^ryi art^r:’? i 

(^) ‘«5R ^rt*ttflcar, ^1 ^ic^sisi 

^c?r 9tai—ill ^^1 f^t^tcwi ^ ci'eii awii ii ^ i wif 

fiifip'®^tci n «tf^, ^1 ic»n— n^ mt ♦ii"^i ^i"^itit «i'M*t 
5vic^ I -^^1 'SJt '© ni’^cii icir 111 fif^i waj 

fif^ iti itcii «rtifli «fti« ifTf^ Cl, i»T iti:tfti t? 

«riii iw«^i 1^—^^11 lu fwci fii 

<j|f«*tc^ 1^ ciH ficHi «c*ri ^’ti «m^'t c^t fiici 

irtii in fi I iifi cic« *rici ci, 

11^ 1^ ’11*^1 iti I iicici ii^ 

'«iti^cii ^e.11 wn i^icir iTiin ♦ttfi, 111 iij 

fe lar il i cipcaj ^iit ^1 

ntfir 111 iiTi^ ari c®i ici K®t i 

lien nt^ f%l 111 ini 111 

(1) ^itil ^ttiniti lit iciin Cl, iitntifiis 11 ajlitwi 
*« Ml I iiii fis^Tvpir ifin icii CTO (cm 

iteiT^) itiit irfi Cl, ci«t1?i 'll? iti^ti CTO TO initi 

TO I iTOc^i CTO'S ill 11^1 cnti iTO fsit—fi«if%w? 
itTO «il fiirn 111 HI nil 'Hn cmicii iin wt^i 

irfiTO nm TOcii iii^ iti flcicii-<sftf®li I to TOlc*ti 

Hci <arrf^li #rifi vin iir c«ten to ito «ritftn m item 
iieii intiT M lien iii in—-irtfiltsii cntim cil ^iie <m 

fMein I ^ ?[TO (Ml 'll Cl, iitMifin 11 iin Cl, «iil!lltii 

iHn iti^ei'e 'si citi fii itfif« to TOi i 

( 1 ) itliltli ^ iteif^im TO cifieieii—flTOiteni cf ti 
HTi ifneii Item ifneieii ciei ci’^t to *11:1 n i 


fwiin 





•rrortw wts 

55^1 <r5?C? 
«rft-t—^5iRi¥t?r am 
*rt«^ft*if^^ c^t*fi cw. 

'«rns»ft^irr« *(ii»!t^ n*isT ^ 

f nfi»i I 

®t: <11^^ c^f^af 

artc<R^ ^“ 

i:»8v9.8« J^torvf 

cajawfeffl? f®ca^s \ 

♦rtwt*rf^^ c^t*ii «r^*f m] ?? i 
ias-t >rtpi f^fsr 

Pi«Fi ’T?t<f5raft?i 

Vi I 

^»«8 ’itOT ?rt%sr *rmi*rR^ nf^* 
c^rt^f^ wft»inaj or«rrt^ majis vi i 

^ ajf^fsr ^ I fff 

aff^^ wcf «•,••• »»itr?8i crfSi 

wtsT ’fm I 

«tt9t8rsii iitTOi fiiif^ 

af5tft^ 

<«¥ amn^^m «r7t^^t*ji 
«tS ^ 4frr*T ^*T «, f^fsT 
rt iWtt fit** ijitfi <*¥l5 ?Pi»i 


«ftf^^t5 ^«nj5r, «rti?t^^*r 

<351!^ ^i»ii fti I 

®t: '«rtft5it«j5?i «tf 

frotisr '«itflFaft5?t»r* I («t 

'll* I* ?i* aftin ^tf^f^ cf*1^*i- 
f^f«Ft*r ^Iftft-* CSC* '**1^ fw««i ^wi I 
?r»R, »r^cFCT aft^f 

®t:ft^«Bi5 ’fUf 

c»ic^ fpifi '?i:n I 

^^it¥ ®t: ft»if 09, «! 

=1^ «itf^ftci '« f*t^ ffw 

5fi irt!?3 o«rt^ ^>18 Vv?^ •Tf'sn 
C’ttll 4^ 

f*i*itrs c«^k5t|5r c*.'iif»^ attf c^tfe 
I 

c^tf^F^ cfw n8ti atFtfli'® 

«i|5F fWl c^^tw 

^ ftftf, 09 tf^ ^t^-aprr* 

CfC¥ Ifl f¥tici I 

?-r ^twt* cft¥ ^tf *t«rt* tffetfl 
*rgt¥ mtt¥ ¥tf:ar¥n itJt, cfftR 
01^5 ^«.ntTrtf* m9 

CfUtf* »R¥ frffllf C¥¥*1 ftf I 

<al| ¥ttf ^ «*¥ orris fftiit’eitS 

f%a, ¥t* uan W»! »m*t* 

fil Itf I 





I *f1»i 

«8, ^tf^jnai rst*r 


4>i 

c*tt:--^^»r1^ 

C8r»ii— 


I >lt« 

»•, nt^ 1^, ^f»!^t^i 


88|«, f^. fg. C?lt® 

¥ftft^1-«« 


I ll^tfjic^tjr «|tFN 

5irrtsf '®l»i 


I ^f^rsiriTW*? cntflpt? 

Dept, of Inorganic Chemistry 
Indian Association for the 
Cultivation of Science. Jadavpur, 
Calcutta>32 
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^i\% C»I=T, 


^1 •IWI 


at «rrff>?ta 

>«i>, «t®, 


>•1 

fff^ 

ntow 


%ftWW Ww ffV vrtsw out #» atftpw ^ WH 

wlWw m ^ 



i 

f^f®i fVJir? m f^wfw ; 

» 

* «'55P'%T« ^kt^ 9\ « fBit4^f ^ffl-<?TS!j ?rf|® '<<1 5;wf«3; «?Kc*f* ; 

«fR| I ^^S|ta 51*««^!CS '«!^ n^fCSiS j 

*!tt ^tf#l^1 f^t®!?, 5pf«»|i^5t«1! | 


i, •rr®'?'* •3?«^g!B9r OSTiS 

[ c^Fts: S 'ssd-^FiS 


^^f((635, 






^ 5|< lR<fr| 

ft^t^ 

^far^Fi «ir^tc-t? ’ffc« <ftf»i c5tw ^'s *i^3s 

fefl? c?«rc^ *tt'9«i ^t?, ^tnfw «it*ttw?[ 

« c’Kaf ^^?tC5i5 ^«tj iNNm c^c^ '^*ni 

=?4sf1 f m srfiBI C«R»! 5TI, >•%••• 

«Wt«r <Jrf-^*f<SfClf Iff? ^'fsi'e C«Fts»«*f «ftCT9 >(«friM «frt ^S'** I 

c»r c’i‘Ciii'6 «rs5t«r ’^ta d}?-§*f<ar^taa f^fta ftaHii'ifa 'flf 

'«wftcWi av»! «[%Ta cfiT:‘i *ri^ piitci—cfar c^ic^ «rta «•,•«• 

aftre 7^% ftit I ^ <«¥ ^ca i 

c>iVaa'®i:»ia i '•atatm <tat*fcara aa*® »r'®Jtfa 

caaijas '« atl^i« *Ttatw aa'ai at® I '"Raf 

«rf¥tna fac¥ ^t¥tw atft catca^ caar® aa«®^ airta caca a?» ^tata «iw¥ ^Wt- 

tNit alia* iaw cacf af^i faf ® 'aftaji f® Oft^ 1 ®ta atc^a faiiaa ac<f <a| ca, ca 

atai cacaa ai faitn «aw 'atratai^ aitatiaa f5rf^»a a^p® 1 ¥ca <aa ’jkaaca 

••^tiai ititaa 1 fitf^ara ara^ artaai t.a "#®tca caat» at^ 1 




fitiT«t 8< 

«rtr9it^ '« *icf tut 3Tt?i ffefif's 

*T5Fr»!^ I f«Fl ’5f<f C^rC^F ^t*f1 '«lf«ai'^ ’ft? "OT^tiW <flC>T 

twc^jn 'B{5rt® f^®iKwh=f ^?nr« c^ cn*\frt i ’rNi ^fS ^«ra»w^ 

«rtFlwfl ntcn ^IB *^p{W i 'A^IBc’f =^«ii 

*ffa?K c=i^ I <11^ ^ ^iTi 'Bitt’itt^s 'sftsrt’il-—c’l’ttJT Orn 

c*f'8?n I <int *rtw» wifB 

^?nr ! SAWS JIWT 



io**‘ io^io"^S>o'® b bO® bo'* 

vg-g^ h^. 

wffeai 

(’»') ^Jic*fs JJ? I •fHtntf^ ?ifB 

(^) csfjtf^^ c^tcs? f^f^?r Uij t 

5Tt?| ffet^-® «itwt¥ ( 8 X i*-* -1 > X >• "• w f^: ) '6 

(> c»f: f*i:-**\9* ft:) cn*Wtir i 

^ '«W C!?? I 

w®f-brc^ai jiijii ntw ^frtar c= 8 ’»tf-wi «r*rf«! 

arhS^T «ic«fT ’ifw < 5 # ¥t»T ¥«i c¥:« ^ c^i c«f®¥ cW 

cn'tttc^ •ttw nr^r ^tifi'S^ wIct? » c¥ c«j«ti s»flrf« mw 'fWfl 
fiw *rr3i !»rj^ ^ ^tir» 



«ft^i C9f vca ^sr ^acT9 
«rc’»*rtft¥t« C5i^ i 

W fnOF C3fJtf®f^1^fl1 '9^ ^ftCS^tC'^S 
«rt^t»it?i sufT f?nt »r^»i i 

f^Fi fwtc=Rf «t*srnf«ii ’Tif ^zw 
^ §«t^5T ?mf I ^z^ ^tc?? 

^»l cnm «ltll« !l^JT ^tsftsil I 9^ 
s«r» 'Bftw 

»p^f:n n<c^’R‘rfl ^^*)9C9iir 

f»rCT ^9C’?sf I c'SFjtf^f^wt’r^ 

^3Ft« ntwhi w f?[f^s 

’T^ mj mzn, 

4r^ C?'SI1 I 

n^tC9{t65l1 

sTJim w cac«r 

ntw f^i 

fat-r? far-t5i ^Tsin—5i^JT 51^ ^aF-5(<i< 

^ci? fe«fasic^ cfar «?wi ?a^5F*i 
^tfa^tcau *f9 «ta »it<*tiaT ^z^ 

*f^aM ’vtas( fa<nt^ fasst^ ’Ijtf'if^'s ^4»>> 
<^cari ?afl^:*ia ^\fkm ’[tTi '»rtc^ta 

•?af*ft^ I 

at¥l®c»!fi»i «rhf fl^ «rt?t^ ata I 
<<w *ra >»ri8 «tfHai wt^t*ifaiit^ 
aR?¥ta c"nc^tc?t*f c»iH ?fcwta 

^tw «fntif lltiaf c^|ii 

c"»ifi?tf^'«<*ita» aa ^ c>i\a- 

ftwt=icv c^n*f ^ch¥ ta n<« i 

•afaif >w* litwa vtitflfi wa 

'f'hfai-a'W fta ac*i 

cafw^» ftf^a war ajttn TOta 

ww i #rm ^tf%ita ft»n art^tsr 


>1[)4 

?rtwa cftft^n '6 ^ta^a 
csiaatT ’rt^ta 'srtaa^^a*! ^aita^ i 

>!>«• t^tcara *ra c«rt=T «r<5r*tf^ ^sa 
ca-f 3F^ »rr’tt®ii I '4a ^znJ fac'aa^5ti:a 

ka«rcat’ti a'atjfl ^a®tri?5p f«i« 
^rat^it'Sft^ aa ^«taa, ca\a ca^a-^acara 
^tfaara « cn W5 artaa^ acaaai, f«-a 
acafc^a atatrar "^da 'aifscaisat aftta 
n^fca’pa 'aa^ naK-fa^t^aa fa1%a ^ftaf 
cah nraaata caftaf «rnfta i 

’jf^fla ^taat«a1 ai (stataaffa atfa* 
atfaa? csatata ara ajcfa ^a^fa 
c^taain ^aai ^^ai sm ai i ajc^a c^tat'S 
^aa ai al^a nafr^fa ffe^eatai cal i aalti 
'Itaa nit^a natc< ’rfes i f^« dI 
■firafr'8 nrtafa^ -acafatca hf^lia^a 

aa I a^aaa 'Stf^♦rca' afca^iS 'sca fa^'s* 
(aa^fpai) i faf^a ^ca afatain hfaaij’a^ 
alai alt^ c?ai ata i 

c^j?ia 'sf'^alS ac<^ «fMaafn i 
9^ ^cla xa^a, aa^sf ca^aa'scnal 
if%'afe«.’ri <4Tlta 4rta^•,•••,•••" I 
5tn 'oitattaa al^asraa affta ^^lata 
>9«| ajtala 

Mt«fa aa afafa^ aca acac^ i <41 
«ra'!i feitcn aaafi faiarc^ ata atac« 
*rtca ai—csiw Orca ^tata aramflis fia 
atai ^taaajf^ 45^ cac»t '« 

aa**rcaa at? at?fatf^ ?ac?» 
atat? "aa caca'e ^fa?«a af^raaa*^ 
«r|a a^jfy? leaf la f al acai ?c^a 
c?8pta caa fra?i i 

<?w catf «tta 1 fff:fitiiata 






*rjtw f»rnr ^ Pr i ^ «rtc»jtf- 

fCl »<ic»m I ffV ^xisj t^fcifi irct (?iti*i 

«r^i *fftitrT ^fc»itif« 'stn «fw citu t vc*! '^tc*rrfi'9»! cm 

^C11 «rtl «•• fir: fif; »f% oil ucil «rtC»\tCl'l I'ft^C^ ’T<W 



f5a{ 

1 


s?t*i ^c^T?htt51 4itC5T cHti«i-ci<ri c?<rc« •ft'eii ’itii >»^4» 

§«tn «rti «»••••—cfciri ^»!s?ti litcif ficw 

1 «rcitiF4\i f^i'S'iTi nwn fn m 

^tc*itv « »riiitic ^ciffr»w m <ic*r^i srti or«ii 

irci <rtClF I cm ^(tw mu *l« ysflftl Cltl I a»l »ltl 

<icf I c?f^r I ficiti% nm n fl'itfSr^ c«nti i 

ift 'ft^ c5tc<r Cl %-tti^ w «itw «rtrf t^nr ftc«*fcf 

n cfirti, ^t^»i ^ '®ti csive ‘fli ncii srt«r i^^ww ii 

If I ^tc*ltwc«!f Iticil f^C¥ apc*ftf^ltl» *Ttltlrt Wtl lrtt*ltf- 
4ltl >*•• f^:^s WW fJt^ltl^ 1«C*H irtCHttfl Wt» 

Jr®i ( m ‘«ttcsr ci%i «t»r <rt1®i citc^r c?ti fit *?M w n(< 



StT ^stJ( ’trt’T^ w 41 vci§« ifoyttltf 

CIIC¥ Ctpw, 15C^S ft^CStUlR ^t?1 4^ « 

4f^Ji •rrt Ftfti c?it« I 4^ 's f^f^iti'e I n^i'Bi ^rtw 

41 sffif i^*ra«l I ^•.••* fjp; f^: 4’5<^ firti 



fsai 

I ^•rw—c’lVisr#! w 

) I ^C5—m 






[ ^*1 94 


*fcil iicK^ Ji^cn^r «ir— 
f^"rt»l ^t?'!S»\ «J1 ’FWtill I 

'>^*ri ^4- 

jrawi *55 

It'?! C5tc^ c*r<ft 5fifi "sr^cf?! 

ff« «t* 55 f® 

^tc^T ttfif irr^t ftr«!l «itc*!t^w, 'stfl^f 
ingss^f (i;?[\ il^tsi'S'l I 

»i«c»!ii ‘i^t’efi!’ "^cnfl nt*ff?ti «r« 
m *it^»T *t<« iif^9 nc'pt^ 
('s*f^ flai) I ^ 1^1 c-r? c^Ntff 

*iw^ I ilt*f'«sw?r 

“C^t^r «t*! ^ti=r «ft? >,•••,•••“ I 
wm fe^fc*r n«*iti «ft?R 

nl^*i^ ijii n*Nti «c^F 

^^^ Vf <n:n nH— 

^ts^ f^«rr^5i c«rwti|3! i 1^1- 

w «its 1(5 »iwt^ *(rtnt«r 
fcn 'fli c^, 41 spf 4^ 

1(1sfl I c^Vaetipfl (*fc« 'arjtirjl iR1 

) w nc^r 'SI ^ I 

^ ^5^fc*r9 'ftfi? »(ti5 i 

‘?5sttJf sfWi cKcv c?in 

^5(11 4^ 5(Fafi5 ¥tr«f 

JiNtf irf?r KW 

cftJf 

fnr Ktr^R i 4« •f^ar*(e 

wf =(j<'5tf isw^i 

CaitfWfl Of^ Vll^\ *(?wi 

«rtftww?i »r^n 4^15 'evr^f 
*n i ^^^'9 %vs c?«n 


cnc?i~3T5i ^rtatsf^r fwi 

q:5^i*r?r WAfiTt^ ^ ^wn- 

^'s: ’r*iii5[^ i5t^sn ^(•ir's 

cnc»i5(! nc?(?[ ^TT^f ^t»rt'» «(t^ts 

<jffif Iwtfr nm ^NcsTfl 
« f^tm »n(c^ 

¥?n ^cnn 

cipt^r wt« Vi 5(11 cstcif cfirc's 
m *55 ^f^«(tiR^ I 

f^fm 

i(l%'« irt^ cetii ^tiftc»i 4^|B 
3(tfi irt»ii <t^ ’iiH v ^1, f%i 

^tcnl m mm, c^» 4t mm ^t*^- 
?iff3r ’ll I «(f'sncKp ciFt^f 

m »i«(j fwci 

^c<« ffcf 'stf^c? Kt^c^i 
sit*(t?sn ftf5« cifw wff^f« 

^C’fJTl 'StS3| C?«!I1 

I 

c5t!cir 'st^ft»i 

c^m 'Q -ft« airtff* wtc^t 
'Si s(?i l^'sa f^rt 

'st^tc*! cwKi <rtc»itw:»i^( ^HstPf 

wm 

cnt^ff® nm «rnw ^ 

iiiT®j^ir *5kiR?5 m>r #iai ^ 
net '■rNti f^itiiei ’^«€ (fsai) i 
4m 4te^fi njtn «rti- >«*• fr: ft:, 
tfti iFetf ftai 4^ 4ii ntftntfit^ 
44»i c«tciF n'sfti «rtt 
^»ii 'ntentwm ttes itftn 
nftsnn 4lapift tnm 41 nt tji^m 
^ V ten f5(«it4^m t^fn i 




^ttn «t»f ’Fflj ^twt 

^t^*t »n:«fr ^^il5i^*f 4*fiii inn 

*f^tr*}^ '®^Fif‘3< '« i 5f*{'sr 

^11 w ta c>ih^»i^cv mm <isftiii ‘fl’f’i’t'iitH *tf?P^» 



8Hn fwr 

I ^tfT f?cf '»itt«it’p^'QC»!?i frr^ lifF'ltst <^1 

c?<rtc^ I 


’tNi wfcnff^'^rnf ^tr?i itsi «f1^^?r ^c?, ^*r*a?t?i i 

▼rwi Tti’R cirnti (tsj^ fsi) I n^rwr«t9 ifcn c»r«fi div <4^1$ 

•frv kflsi ^c*f CJihifi::^ s '«rf^»i jpcwv f?ar c^ttv 

f^^ifi^i <4ciff ^wt«if- *t^« nfnii csih’jib t^«rtci .««ii 

?®CTfS <4^^ <4*1 i|{f, 

cstw *r%>r^ I c*fW* f?c¥ '<(<ifn?f «f1i¥ i ‘4^ 'atn w 

wwf 4 *lti41 C441 «ri =fn ♦fftw (fftrs 

cfltt4w??vfw»iW9 cf4i fna^v mu fni f%gf^sr,<^ii 

wtfw 44J |t¥ oil 3iF»ifC¥ *5|^<<4mif mm 

it'iff 4rr»y# ^ or^n ^ <4^ cn ^tk 


f5rwt^?i 

(W, ^^5^ •^^'S vstfl CT^ifC'Qfl 

\ici I c?i9f cT«t]?t?jB ^tr’i 51 ■» 



<si^ f&a! 

c=^Va«wf! tom f?c^ ^twi «is?t5i i 
’»t^ni3 ^9j-8ir %*ftftvi I 


c«fr^ 'iit«'« cw<ti cnci ct, 

m «rHf^ 8 «“ 'Bi?jrrsi?rts[ (^5 

« wfSpci) ?Ftit?tff ‘?tcsf I ^tii*ii aF*i«i: 

f?i^ 'i^tsrsfs ft's I 

ntc^ c^, si«^ c*iV<i- 

^f5[«ft« m9 tot^si '8i^n»f « 
aftto^ci '5t«r f5?ncw5f 1 

c^\iv>iww *fftjit*r spfi 
^ ftfli I f^»r« 

csrc¥ c’lVflv^icf^ sT^<rji « 

>►*• ftwt^ c»ihf«nm »r^£^ 

«i¥ fC?l*r I to 

(ffTsr c^r, <ftf» ^wf *r>^t«aifc*r cnV^’r^im 
nft^t*f «n ’iw I m \ 

I ^t9*i 

^.ami to5f9tt*r vt 


9 f?Wt»T [ %»»f 

C3l\sf»lET?t ^tlJl I W 

^<rs? ^ S'?**! 5tf 'ei^r 

*ft?*i ; w «rft« f^ton 
*itaii •rtf I w ^to 

fCf Cf\f5OTf m 

^e «;5;ftirt cfr® *ttti. T!<f 

^i^taist*i ffapf « f*ito ff I ^*ff 

^tf «i'«t^« cn% fi iM’flta 

fn '^ftcffi c’lHw-tof C^=T 
iiff nf*ff '« C’T 

ff I 

cfVaPfi’fFt^i^r—’ito'51 fi 
fs?i^tw ^ftff*i fc«f 

c’lVfffi’^Ftfi I 

'«xi—cff «r5^ 

fatii («»f^ fpai) I ^*tw 

iiiw ^tf55!r *1^ c^tft 

f%: f*i: ftftf fnav cfcv 

f*!:?^ fc® *ttci I c^i^ff^rftf^ 

fC’F ffjlisttf «fto» 

^1 fkf, ’^tC’t CHX^ 

cfftf c^^fw wrai 

nf nf f^iiiFtw f^tc« ♦rtw* 

-arto '<f fsf's m^ cni^—•Pt aiti^Bm 

5p9jm 'flflS’® f^’ftw ^^can 

fii «tto ’tof'v w cm«# wti 
53;=fc^ *rti:f^ «if^ «tf ^ wi 
fttfafi ffw cf^itoW 

ff. ff?« 4Drf »t^f ^W5f1 
ff wt^m 'flf f«f^to f? I 

c*i*r9^l aitf^sT, frtfli'« '^msm 

If'Sf fn wf» 

«r»i w ijt«^ I wItiPr » 



(W^),« «+ -it%wtt^ f<^Ttii^ w 

¥Tll8 »r\<fTt? Wtsi I car%- 

ftwtn «rw ^ VI <^l^^ ^1 f5[f^« 'ttcf I 

fjrSfl ^?i c^ff^n 

I 5c*i *tc? ^tc»itwt m w \ 



( C8t%—« ) I >»««» SIC'5^« 


^cf I ntfli ^*15 ^\^'• 

’ifwi §ni fifti ^8 vi^ 

«t<n ftin I f<t!i c^i\ f^rifta*i 

^ if*iwi, c^t^r cat*lti 
VI ^ofT « f^Wt^CTl 
ftci »T1^ ’Wl OTI 

—■<« >iw cnl 'W c<r?f ^t*ii * 

\ 

% 


C5ihf^^—^^tirs ^*ni 

^ c^ihPiti I ^prT'a <tK^\ 

(?ff5i?tsi ^firf^^n fit«. 

^*fi ^ *t^ *tfr« 

cif^n ^ (fsi) I nt^ftw^s ctV 

•Am cvrr'i *tt«it ’rf? i <«it »wt«, v,m« 

C^ fll? Wi#tf 



i!t^a c«<ca!' »rrf’fatf^ «f5'® cai:»r 

*fc«r cm^ 

«ftPT, f»ita ats I 


C 8<^ir^«r)i 

‘cai5ta'C9fjtr^f^®1’ ^im f^twa 
-it^i I c»i\a ca«ta*^am mU 
nt-eai ata atajwi 

fw^a *f?t^iaia »f*ica >»8a jftc^ia caFaFtta*^ 
atc’r 


—*— - ^ .. 

wt»r 'S fwtai 



ns?^ faa 

c’l^af^ai I «ifafiata aaj 4ai c<*(ta' c>ft«fi %ncaa Twc? ata 


'fl’ia ^tft« ^ta« catfe ^rtsii 
aaarfif? "sirtiaitCl a^s?i afei:® c?ai 

ata I asttaa faaaa caaiai »f«a aa i 

»Iic^ c^j'itaf-’s^aF 

•5!^ cacaF ca ca^ta-^a^r atra, 

«ra?r aa^i ac^i car^ai a®- 

atf^a arotta ^tat -aa'ia'ta atai caatt^ 
♦rtm fai a^f'ilr cara 'srta^ ca^ta* 
«raa a«r^ aa^ aa lata.fa 
^?>'H aitra I ta^ aitf^ata^if caar ara^ aca 


ca®ta ar® aacaa ca’®ta-aia^ 

aai aif i fajaacwal «rara »«raf aaFatapa 
a^a cata at?ti fatafeaai 

fa« aca ata c^ laa- c? «[5aaita ¥W 
aa^aa ta, ^at«ra fe«,a atai i aar^s 
aK^a ^aa ca^ aaia faat^ ia¥ ca^awaf 
caai f^rcafaa i ^aiast^ cataa^ta w 
«faw aaa gsaa^ta cara atai 
aa I 1^1 aiia ^ aaa aaa|? an 
♦n:?, ^aaca-a lal ^rffaatcaa a»cat »rtai 
<Tfaa^^ *ft^ ata aia^ f^flw atca 
n^aat^ W t 


*ff5«r *r^c=T^cn« ^cs\ «rcn*ptr® ^sr <4^^ 

^ftftsr-s; »|fS nf«6!{ apii-t: to ?r«r?i 

nt'eil c«fci?i 'flR'S"ir« wi '5if ja^n WH’?iil f 

'« '^*raf5 c^pcai » 

7,^ ¥«rr{5ii i ’tween •lfflf5f? 

^ncafl a^tc«itwi "^11 c^t^i f^r=? a?si"r: =^*1 m asftcjf i <iifirc^ 'sfto 

c^. ^«rif€| nt« !(? I «t9 3iti?i m mr cw^ ’im, ?it«s c^t^t 

ar^ft^ ^S'es 'Bftcqt^^ I §^ft»r— 

«Ct*l?l1 "ft« C5t«t enm I ^zw C^^ttSi 

^*f5 CJlHf^:iFta«l ^1 CBtC^ ^1 ^n I 

art^f ^Jt:^-- 

C*T^ sjail \ ^ST^tST 'Q ^f«(ft?( 

c?«ri ^|9, c^z^ 

c^^t5-^3«r «it>ic^ ^ifvf« ta^ «i5 arMait’s »}*ij 

f53, ’^c*! ^z*\ 'aa ^la*9i c^ ^<*fj afts?U<tcw, 

S11 t ^*f?I nt^, c^tif a^ap*! -'81 ^rc^tssfl m\ 5C9|11 ftc® 

'jcfea^nac^^i c’tc^Wt’t^ c^'ati?-cl ^?9f5}t»ii cfartwi 

tf^ 'Sff® sifgis c5fc? 1 f^t*jpN*r ^tc?ii ncat*f «f»it«i 

?fcit^ fkT^z^ii hc^jI a^ "“ittiit c*rc?to^ i 

^c?r^ iftaftj '9‘i 5:c« nfea i ^t«*r3 w w fwa a3? '®at«rir -sre^-r 
«itc« «it*!T3 “ft^ ^\z^ r^w ^z^ ^^zk acfa *rft«i«F»t w Pf I 
«rtrn i 'Q f^c’iptis'fl c^ “^c^a acfa at<f ■?<? W'l ^t*itc^s 

fa^ «fa’?fa a^ aftata ca^ta ait'^ c«*fc?atca, ^«t1 faasta^ai 

aft# ftat—c»f faaca faast^ai «itar aa^a® f ijaito^ I ^tai ^Tfatwka c^ll apac^ 
ajfa «itatcai c^taf ^if«, >faae «ftc»ilT'?^a at^jf-ac^ia ato cafc^^ ataa aaata 

nfaac'^ ca’®ta-^ac«ra *TC5«a ?a '^ti, i *r^c«a ®*ra 

c»i^ ca'«tcaa csta fata >?c^a far^ n^caaia i fft 'atc^'e ata^^csia 

^tto artaai f? caacai? tolarRi atal^a.^a^tau «ranaca^ca¥cawtf% 

atw atca^ caatai. c^ aa C5ta ntifata call a^at»!a i ^aiai* ff|3Jt 
a'? I a^ fa^Sa aatw, aF« arfaal ^z ^\! ^ca fa^a aaticas ^totaa 
fa^ta ^aw^naj c^fti ?caf, ^na i ai^ '«raata ac’^tfea 'sitiiaa f^aattoa 
aa, ^"tta *f^3r atataj afaian \ $j>84> ^ttar atf^ 

aata aa I m faha asaewa ax<a aM •f^caaptaa aftrsf *it«rtrslt mi \ 

"^af na aftanta «rta »rata^ caai atta j H^n la. m at—^ta<l ,%at1ftW;, 

fk% <aa caca m i^tat cftta utflt t 5 ^aa mzn wtt \%€\ tiftafa «%, 





^ c’fn*! c^fin? c^ 

f«it«?r ^t^iwi. '5t? «ft^i C5ntf«f5«®t5fi^'s 
«r5'®»li?r f^ticf I 

c«fjrf^f^®t^c¥ 5iti*r9c»)a 
f^nr i i<i?i cn ^rantfis 

^rsf ^tf, c’i'sfJi ^ti?i'8i:®j?i 
=^tlM f^sT «*tt?r5 ntwfi 

’T’«^ ^’’tJ ^t51 

sitm 'ftci *tt1^cw c?51 

ntv 's c^’ista- 

*f® ?CfST ’« 

^ oftC’IF « ^tc»l 

(irsr^ flar) f nasittL- 

c^C¥ Iw’ftcJii ^f8« 

^tHW bill's 5f^*I II I 

fe*r< «• f?: fi: 



«f tN «rtwtc« 

•S(Cf I C5^1 I 

4fn ftii I 4*11 m 

iinRi'flw I «rw« vii cu« *ftw 

ci, ffni i« *ftiit« ci^ citti- 
ciwi CTO ^t«=R'«»i «r*rf^t^ I , 
trti TO c>T«rtf^ ficTOi 


ITO « * 

•All whw 'e 

^ ^CII m TOtt?I •H'sp 

ff 1^ I cit’tl- 

CltC’fa «r:?r Cl ci^tl-^l^ 

swr fwci ifi, «rtw « 

45tc*ri ""icsisffel n C^t^T C^TH C«frai 

TO «it mw TOC5F ciitiir 
itnr ci^ti dWtcifr ^f^*r iiti 
•ff6ii iti, ^1 «*{tc^ I 

^ilC’T nv? I C^tl^TOS 

4fl«1 I ^ti f^Tpr«*i 

CWI1 Itll TOI TOJ JT^Cn^l 
-rf^it^ itat—«rti n^cicn 

5W—TO1 c^itifi 'iicn nr? I 

^ cnr? iftr i '^cn«ffF® 

^ftvt^fn—cncTO «tta 
>«•• f^: ft: cirn itft^ TO^rnFtac^ra 
^8 1*51 cnc^ 8b- ncf 

c’ftftil ‘«ii 'f^ci '«ttTO ntra 
5111 ctHf cn'raif nr? 

ciF«f?rni ftr? c^rv nti i ?ta*f 
cnTO cbW c^m in ci*^i 
civwn ftri cnnti?ti it^TO? 
fer?ftr« ^ri i ?m cnnt^ifti «?t?tr"f 
c?«n iti itn ir»i cnm—iti iti ci?’ 
carjtf^i ftTO**^* ^ 
c^fraii in ?n 'ntcnr irn cn\i 
ntitTO: 4^ftr? 'ntTO nt« m 
^titrni 'nTOiti TOU 

‘at caii %nrTO7 ft cinitf 
cnt? ftaf^ ift»i I ‘ait?! «flt m 





^ i 'itn 

c^ 1 I 

c<<rc¥ 

f^^»l *tf«*rt*l 5?t5f1 «ft^« 

tw f^’f® 115 

ff»Tt^ ^®c»i nfafsit*! f 
«>X>**'* ^'St-r^ ^1 >aVX>**'® fVc»!l- 

-if^ ? 

«(taf c««tc^ 

C’fejfBlsfU »it^tt nl fp^i 
'OWft*! I ^r*r ®tit 

cr<rtwi ’^Tf c«r, «rf® «ric9 
^*11^ I cn C’PC? 
^RS¥ ^t¥t« WAS *ttt« 

Jill c¥*»f^=r«r'irc^c®c’iftw5r*”'?c^? 
firs'® c^c<r ^^r? ^f¥ ^n® *iw 

^Wl if^® ^<>’11 ¥I®¥ ®¥® 

n:®^ ®t®*n nffl^iw ¥c® c^^\- 

CiSt^CSf® 4®*! ¥®C»|!n ‘flt *(¥®t¥ 

®f^ t5 ^fc® ^c® *5®. 

¥c®^t® ^ 

f¥i «i¥ ¥c® cif®i cn»i 
—c® ®tt® fif^f®®® ®5tn f^f®® w. 

fentc® ®rf¥® c*it^t?|5 

«r®> ?nn:®® c®^ pw ®i i ’t’Ptfc® 
»r^tsf®¥ ^*ftc® ftwr®^®i c® ®®® 
f®<t®1 ¥C®tl®, ¥i ®t®l «,«•• *t¥ ®«e®i 
®(rt® ®®>r c¥i <®® CSC® c®^ 

®c®r 

i»*i i|itc®r ®f® •rfvr® ®i®ti®® ®®c®f 
«it^lite® «n5®tf « ^ E- me* 
«r¥tpr« \ ®«(®t®t m firrt® ®®rc¥ 


®f® ¥®t¥f®^ ¥51 ®®, «C® me® 

*rfs®t® Hfv *ft¥®t ®tc®i <fl®tc®c OT 
¥rt:®tc¥® ®f^m—c®C¥C'® '»x>*^®c®: 
^:i 4f®C¥ '8rt®t® c®®l c®«i c®, f®i;®® 
®f®c®c*f st®ig ®t^cstc®f® *r®®ti f®c»! 
4¥f5 f^fsnrt® n®®tl ®i® ¥®c¥ ntc® I 

f¥« 5t®f5 5t^c^tcaf® n®®t^ ^ <fl¥C5I 

f^f«i®t® ^c®® csT® ffi^i 

C®^ I «t?c® 'ill ^®^'5 ®f®®t® ®¥ C¥t®t® 

®t® ? ®^l '»irl®lflr®® ®®f®fe¥' 

®?ai «re5®tc® -free's ®int¥f®¥ ®C5 ®t® t ’^C^® 
c® « st*r ®c®c¥, 

^tr® ill f®^al ®^®i5« %a| ®t¥tl®¥ I 

®;aii0 c®c¥ ®®c¥l w®®* f¥ fifs^ n^®t® 
ill t*itt® r®’f« ®c« ntc® I c®®i 
C®ai~-il| fiffapal® c®l lf^® ®Jt®I1 ¥®1 
seq I 

«*®®f®i:¥®t® c'8r\®.®fK*l 

f®C»l® 'Sl®¥t® ®f^|5¥ « C®C®|5^ f®^]V¥fnf 1 
®a-»lc®® ®c¥ f®carc®® 

>r"«35®tc® ¥c® f®f¥®® ¥®c^ 

ntc® I f¥gf|® ill ^ ®¥®t? f®C® ®t®c* 

5¥c®Ji I nt® c®®i cn®-“¥V®c®® 
®«®t® ®C»!1 ¥B®tfif'JJ^I n¥t^C® 

®^C®®«I C®C¥ ®jcl® «f¥;¥C® fitoc®® 
¥[f%® l^® nt¥®1 C®ai I ^t| ®tlcf tCifC®® 
fixate® ¥*ff«®®aff®'5 ®l^® 

®^®l c®c® c®¥®i ®nin r 

tel® c® ilf ^ C6^®¥ C¥ai '«rt«, C® ¥®1 
fir®® ®c®f® ¥51 5 ® iirllr ®[tc®® ^IfitfCt® 
•r® I <®l n®c® cf®i c®®—nlt®«cn® 

c®® ‘®¥ll g®t¥® S^t<® ®®Cl®t® 

ws ®f^¥ r »®® ♦r® t’Aa^wu w wt® 

- ' ■ . * 





c^U\ irc<r c^Nlir «f?5 ^irsf^ 

fifijm ^?Jtlf;r C% <11^ 

I c3Ttflfn«rtf «rtfr« ctrt<r« 

«rft»r ^?t9isT I *flc^ 

cfl«t cBt^^ c’fc^j nffl«ft*i 

^9^9 9n^t v9C9|Jr I c^^W9 
<3'kc«rt*^ cishf c^rai srtf «• 
’rtfe>r I fVf «rf9'e n^fsfi’i 

cs(cn 9»ic»i3r CT, m ♦ffll*jT*i m > ?tt^t>!9 
I *lt9 9Tt9^f« 

n^t99p*i wt^ri 

C’fn C9. '^f^rltiJ *1^ 7C^9 C5^9f C’Fat« 
f«pf <jf5ffl9 wai c«tcmfJi¥ 
'S c&hf c«rjfsr n9"»rc99 

m f^Fl^i c^t*I ¥C9 «rtc^, *5;c<9 c^cai 
^519 1 C*19'W1 <il^ ^ ^f®9l 

’?i^ 5f9, ^c^9 nji-na? *)c«rT 

*14 *rf94^sp^t«l; «l<t^ c^ 

« C9 ff4t C*l^F, ^9? 9^9 •fC9 

^1 r9n9t® ?C9 4t:9l C»rV9Ri|*9 

>fc«f ^nf n^9*^JT ^ I 

V9«f^« n<fC9^«( « ^^9941 5«1C^ I 

^ Wfm's 

at?[fjf9f r^am sii?J|C^ «TCSf» 

f^l f»ri9Cl i W»l-H*l“ai9^CT' ^t9 «ir«ff t« 
«ff«ll^ I f¥, *irt9f 

^t9 •fjfc’vn nc^i I f^« «r5'a 

*rfe9 9t*\ 9<?t9t*r icn9 firff®9 

m 135^ 54|t^ *fnr« 5?1 I 95^9 
«r«tC99 f 91 cm 99141^ f 91 9t9 91 I N5t9 
9f9 ffl9»9 ft>r ntt, i'f^^9 


<5*19 *5t9 9F9t«f*1 9rt9t9i cnt«1'8 P(%t9 

^k*5 99 I 

*jr9?tC« *^999t9C*r9 Wlf aift- 
9ttl C^afC^ at*ltc*r9 9^ f^9 <<9^ 
9t9f«tC9 9fr99t9 W f9ar^91 cnt^l 
C9tf^ §d*rc? C»!r9C99l at99l 'I19f99 
C9C9fi!, 9^191 ‘9C<9 ^TtCnt^f^W ^959 
ar9tC99 CStC9 *1?^—’S!C^9 «f«t9 

mm ¥t9n 9!C^« ^9ft*f‘^9flf 

«rt9tC99 *99^91:9' ¥919 I r9are*{9 

«tif?ir«9 9C¥ »rc¥ «ir99l at¥ 9!C99 '¥91- 
9t*5T ¥4:« ♦rt9f9, ^t9*l c9f®'e C^9C99 
9^ C9C¥ C9«t9-919¥ ’IIC9 f9at^9 919 
991 n^¥ I ‘9C¥'8 f¥¥ I9atll9l 99^ 9t¥ 
*rtt99 f9l ^191 9>t^ 9Ti:9«C99 *ft9t91 
¥tf^ ii:9C¥9 9tC^9 9l^m 9^19 9¥tC9, 
^<9 C99F«f¥W 9t9l f9C9C99 ^C99 f9^^- 
¥f9¥1 999t9 I 

•;¥t9 <9¥ C?C-f9 ^9»tf4C¥9 9C¥ 9^9 
99 9i? ^C<t9 %¥ Wf 9t91 I 

9931 *3'r9?t9 f^f9^9l f9fJl« 9ttt¥9 
9999¥*5ft9 ^Cl9 999^ 99t9tl99 mV \ 
49^ ¥C*1 9F911 9C9f¥«1 4(iH:9r 

«lt¥^tf^¥ ^-99W'®tf?¥ 9^9 1 9t^ ftn 
*599 «f5« ;n^«9W9 999 <49919 1 

¥rt9t9 >J>«»'»-«>8 9tC9 asii5 9I9Cf 
Hf¥ 9l ( ^99 «<IC¥9tt9 

•9t¥—C»rH9C;¥9 W a9¥ll <9^ n9 
f^fil® ifCBltl ft® ¥|i9 9f 9 ¥91^ 
9Ft¥ «r9tf9® %m 9^ 9^9 1 <1191 

¥91 9t9-¥< n9C¥ 9996 C9 ¥9 ¥*1® 
99® 9C9C9, ®1 ¥^9 ®r99IC5 ^tj5® 9t91. 





•fi’v c^ I c?r»^*f 

nt'sji nH '®{gt*it^i ^flfK cfl»t*i-^i? I 

'sfecft^ ca-fjf *t^- 

WTt JlNtiJ I 

«rtf«-fst c4ftfScJi?r ffi 

ctn^ ^«f5 fn csT^pifsF c^rc^ i 

i«»te8 5TtC9j 5?lti> 

c-?f, 

c^"i*f ^si 31^^ I 'Brrs?^ 

<frw <l}^ f^Jin *fl^flPl-f^?t'^1 5^91 I ^vdd 

»rtr*T ?[’rf?3?ftif ’S[t®*ita>T ^i- 

4<ir«r ?5^jr «-tsr bfaw c*fiH <sf?‘( 

c»r^c«!tw «npf? m ^a;f i 

<41 ^1 fV^ 

%5rn 

vnr« jftr*! ^KZ9W[ ^rts 

c^»!^ c»itnt=T «ic*Wy^ •!«! c?n^r- 
'flic® ’fiH f^ ; ®r*r fltff®i cfl’ix^ra 
c5Cf cfl^rrw <rt^ «rcsri «sjl i 

JftCSf 

f® Ftwcitt^^ fl<r^ itn^ c=^t3i^t?r 
iiF yf§j>r ic!isr i f^T^ «r^ii 

•rtitflfl ffc»i5T I 

*it»nf^fi »!trn ntn cm^ f®f^ «r^>i 

cn^tl 3T^flf lUfiEWST I «fW '•Rl ff\1 

It? ar?i ^5f? 1 C? ®twti 
ir?%»i5r \ 


f fsi? C?*f? PiCR? ®?1 ?C»! flflfp® I 
^t? «it^f ® mf^ls f?9i fsiw’f !— 
sfllfB 11 ^itftc®? *tt®jni 

a??c*i csi^c^iti c?!?! 1 C? c^^cj^tsf ?C5ii 

4?^ 1?1 1? I II^ST ^?lt? 

^ttc?tf%f315^ site? *tf?r5® I 
fltlc?tflfej? ftflCt 

1C? ic9itfe?5r ♦fti?! wi 
ic5itr«?iTci xn fict? ?«ij fwc? 5t*r f^? 
?t®tc=^ c?fic? 'it’fc® f?c«i 

=^t^ctci5? ®f flt'e?i ?t? I c>i^ ®i i#i 
C»Tt®1 ?1 CJltfe?1«I ?t^c§trsfiT ’Tt'icic'^? 
if?*| STfC^tC’f Clt^tc®! C*f^C»lt'^ 5t?- 
c®tc5r^ c?H*i fltifi >ri?i 

fii ?r?’ftfti f®fic® fentc? c?'^? ^®f? 
i?c® c’fc'j §««*rtfc?? ?j? flg? *fc^ ?t? J 
’itc«iftft? ?i5?tc| ’ifc»(? n? 

?T?»rtf?i fific® ffi? c?"r? ^®f? ^5F ?? f 
?jHtc? ^c®ti«i ff»i «itc?- 

f?lt5f f«>lCltl lC^-t5| ^tC? ‘HI 

f^citi *mf^® fc?*R 

®tc? ?? :— 

c>!*ic»iti lUi c^rt®!? ;f?<i >Tft?fe5f 
i^c?®tc® it^? c?t»r 111 

1? I ic»f I'Ulfij f?fw 
«fTt!»ric^? «fli f?aM hsf? ??i ^«rj8 
iti c3fT®t? if?c*i ar?%?i iti C5»rf®f? 
ici ariijS itit? ?T?it? ?tci 1 ; <?? aitarii 
^if c?% f?i 









^ si«ir frw m f^nr *ttitci 
*rt«5i «rjtf»ru®?i >ic«f ornr 

¥ir>^ cs*fijnr 

(c»r*u»it«f) *rf«^i ^iir i nif^c^ 
’T’JCSCTr c?*^ t-sfk 1511 

c?rt*i »rt’<ti*f«tw csasf qtc*i *tf?if 5 ^ I ffai^i 
cfl"t*i «jtii'« ^jS •f’tf® ’■rtcf I 

'Bti?? nt 5 ^itPi® 

^1 farf c?fiit^c®fl 

^rrtPrfe^ '«rTtH^t?st^c®?i »irf c^fsaj^it^ 
c»rsi5»it^ 

^hri iit*rtfpf^ m 

cTf«T 5 ?w 

5J-5 c>rgf9!tsr ®tWtPrcfecfe 

’Ri ^ cn^c9it«f ®t^-^jtf5rd^c^ 
C<iy« 9 RfII •fa 

xsa^i ca^c’ta f^afci 

’Wt ^ai ara'fiSra' fifcatc’t t5 
’^K %ia si«fj f?ca Sifi «fca'ttlf 

6t»|ifi ¥?C 9 f ^^c^tsr arta¥ 

<;cj afi c»fgf»it 3 r «rTt%kT?a 
^*i «»r*i •rt«ai at? 1 ®t:a 
c?ia a?; f^« 4 i«rca 

cncsf aasi ca^ ni? 1 
art? can? ^asfa 


5?ai ata, atira a^ii aa fffet^rt^rftatfaata 

nffe I aaif^r^ ca»35»itw afjtrat^ai- 

^ ’anta attsart^a araca caW «rta 
cTtfetrai aa 1 c»r<35»>t«f aw cal 
®aa ata <fcatrn ^a ^ fatsa aai faca 
atafalfa^ «iTtPn:®a acv cam aai aa 1 
aca c^^tcaa '»r<K ffwa ca-tcaa 
'sa nt'Qai ara 1 -41 aaraa caaa ^a aari 
aca atca 1 

3Ta ^ntca cana afSw aw« 

’jai’ifa ffafa ac^i at?t aai ata ai; ataa 
aa faf^a naf^c^ «rcat«ra^a a? 
batata caaicata? ^faa caial aatafa 
a^'sra aai aa 1 

caaa r«a.c^t«F caaiaa can 
ca^ cl’aal <aa^ ca^ apra 1 ^ca ^jtfacll 
caacaa am caaraa caca ca^i 

^tfaill caaara ^ «rjt^cll ‘«a^ 
f^afar caaara caaa aca «icaa aaa 
aai aa 1 

atataaatca af«a caaa 'srtaf^a caawa 
caca 'ac’tatais aa ’T^aratai «ttaf^a 
ca-ta c*ft^ f»i cnt^ 5rniia aas ’ta 
aa I afdja ca-ta c’ft^Tc*! c*r aaa cam ata 
ntaai ata ai 1 



iptHUrTtfr« 


»wj vfin ^JTtm 
5rf«5^ ¥f?r^ csh ^w<F p5T ^ 
5f5ii«f|*jf c*i\Pi¥ *tfMir 

4nwiNc^ « ^-h-hTf^ «i^«T*l 
flNi ^1 

▼1^1 ‘flc’^cai oiVPi^ *nrWi»Pii^ 
iffir c¥t*J'e cas^T^ *11 *t?f 

^1 »r«^ ^tfi ♦i^'KuPis 

•ftrr*it53n »r?^ «<i^ 

hwifSfv f^Pnr ^t« 
^nrsji ^rw ?tPi?t« 

Pwt^ c«ir«Pw »rtt*f c’^f «r5t?r 

▼tflif, «(tf 1‘rnwj I 

CTC'tPw c^ *ft«*rti ^•ni vPii c*i\f»5^ 

*r*rK'f»P5i^ >Tf«sr« '*i^**f: 

nwKoPiw *tta- 

^‘ifW'eafWW af^ttPftW ^1 ^tf, 

^tfl ««^ii» ftf'ife W Pf«*i 

o^w •nrti^ ^fi’ 

^aft *rttl W (Periodic Law) srtW tsPs I 
oiwiPpr «ita*fta 

^nta »ifisr5 ffl?i- 

%«R, Prw fHr^ «W« ^ts’n «i 

f^«rf 

cJiwPi? ^ *f^ 

(Periodic Table) •Wfte’f ^ ’•f 

*rHtnt»wttt w ffiffttui 

Wpl qA (Groqpi) MK >imwt»l 


•Ktl (Periods) sftCT I 

•rflii caVPj^ •tirt'f sTt^ I «f^*r 

%¥ ¥flt»j c?<n ’WtT’J 

c^t ^ftr® c^\Pi¥ *firt< ^tsr 

I biftm mm 4¥j5 ftlt5tc«R 
(H) f|[fij 5 tjf (He) I tat «f9 

•rttil5c¥ '■ifipjy «tft? ^»ii j 
*i^ti ^|j3t «rt¥T¥j8c« 
¥fiiii caj\Pi¥ •fTr< «rrtf i «ii^ ^ 
-^arI ^ ^I8fl 
•T'fmPlC^ CJI>fil¥ *rwt< (Typical 

Elements) ^*11 I b?^ W—<fl| 
*i<mi «rf¥l5c¥ «rrirti5 ^fiw c^^VPi^ 
n^rK sitw *tf?ifjr® i 

n^rt «VPi¥ *f?tf»f»i Wf 
P'S#—¥t¥tf^¥ «)•! (Normal elements) 
c^Wf (Transitional 
elements)! 5^ *Ntn c^fPlfJilt^ (Se) 
l?^C¥ fW¥ (Zn) *!<¥ vpifB W 
^tlut*! (T) ^J'hsf^l'N (Cd) 

wl8 dH*i¥ <t<rK 
•rttma «i¥t» c^Pf¥ i^K'bPi 

«ii^ »r¥*r ¥t¥tPff 'tim 
«Vf»i¥ •twK'aPi »pw¥ 
wrc»!tBS!t m ¥i¥tt I 

¥MtP¥ cii\f»i¥ nwtc«fff nviti* 

¥¥|t (Shell) <ttJ¥ I 

¥i¥tft¥ caVPlf *ffW flt»ftlPl¥ 1^1 
^ eitlalW iTf^ 
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Figures after the symbols indicate atomic numbers and figures belovir atomic weights. 





^ ^ tr»ifS=i ^ I 

*rfii^^'Si'i^»5 c?iV^¥ *rftt<ff c^ nwtu,^ 

^pntf ^tc¥; 

(Ultimate Shell) W (Penul¬ 

timate shell) J ^c»J=<p|*r 
c^rf^'S vnf 15 ^ *ftrw ’(ii 'ii^}5 

w ^«p ntw I 

«r^tnf?r •rtfl»rt*f^ m 

'i*t*i c*i)f»i^ *ii:«rr ftirf»!fV^ 

ST'5'sitJI : 

(▼) ®?[tC??r C^f®fl^l (Valency) 

(<r) ^ 

•5^*1 

(«t) afiSsi c^\f^=iif n*ft< nin 

w. 

(Catalyst) ^C*f fapH JPW I 

n^tcf c>it5 =?flni5 c3?\fsi?F n?t< 

I «II^ a?!? ^^tzw n^ts ^ 1*11 ^5 I 

csi\fS!^ n»rU<? wj Cs, Ba 
T1 Rn «i?iftf «it5|5 
r\» 1 I 5f5fT“ri5 Rtwi mi Ce 

Lu OsWlS 

R\«t (Rare Earth elements) I <ii^ 

«rpf«7^ t.*? ^it^itar n^siixi nt'sii 
’m I ?ii5 c*iVf3f¥ *tTt< 

W *t^rtl5 t?tc« 

*it« C^wfipr (Radio-active) 

ClfNtWtW (Trans-Uranium) rVPi? 
^ nt^ITCf I 

4«r*| *Ktl f%« W ’Ptlll 

c*l^¥ *nfK 

’Utw I c^t^r «i^l5 

^ 


'6 <i4 4^»r}59 «npi*T 

m) c^, f^ir 

•Ktnil CS»tf5[l5l9 (F) 

C3Ftf?C5lfl (Cl) «imi 'flt «(^*« 

•r^tjf hf-ilr i 

•t<tf nt?i%5 «iT9's ^e^j5 hftlj 
^nc«r%«fni F^<, w 

a '« b ^If5 
fe^C3!t%C^ I a C*l\f3l5»f 

m f?r«F b rVPiv 

^tfn^ I m <ii¥}5 

c!st% ^ csiVf^¥ •t?t«Nif^ 

51*1^^ I ms cat^ir a 

0!\»l'9f^ir (Li Fr) (5 I 

w c«r%a b ^tr9iti8r5{«f»t * n*[- 

^ cai^fi c*i^'«f^ c^tw d)n 

nij? -’flu !^i I ^9\1 ?ii fafspw c*i\9i I 

f«tr JTt9%if ^115 

( Electro-chemical be¬ 
haviour) (^) C«f\Pf^ (Diagonal 
relationship) I u}«rsj i¥*[1^W 

^8 ^tcqtBsil ¥?f1 I 

*i^ff ‘<1^15 n^tf 

«r’«R C3st% *T3*j cifl%a f^t’p ^ttc^ 

c*iVfnf n^K'sfSiir ^w^li-*ff«pl5« 

f«ttc^; c^^isT—<^tt%ft«i 

(Na) ^ ^Cn^ctl'^r^flSs «f^, C3Ftfi[5r 

(Cl) ^c»|5Fiti-c5ic«rl5's I c’Ptsc e 

cat%ii fevfw ^vs j^tfsir^ A1f¥z^ 
C>(\f55? *RtC<« IWfCtl-C5Jt’rl5'8 
stei ^f^r® '{tcfi c^k *(<1® ^k9 

• c3Ftftsi (F), caFtfl*T (Cl), catk^riBr) 
«■ ^tzti^n (I) ^\z^m mi 

n^fNr ■ / ■■ ■'■'J:^' 





nwt^fin 

^Wtlww (Basicity) 

<ftC¥ I c^^^^ 

ISidjO MjfO AljjOs SiOji 
^aj ^ <1^ « ^Pp5 

(AtapW* 

teric) 

P.O# SO, CI3O, 

CVt’T® caf^f af»W c>i\*l cat^s 

cuVwf I l?tr^ c®VPf¥ 

(Diagonal Relationship) 5?*!1 try I 
^tfu*iT«*r ^ ntru—(Li), 
(Mg) c^fl%N 

(Be) (Al) I 

•Ktir 

(^) *1^ >Tta% 

«rrt nfiT <5 

« iWir^¥ w" ‘y«tf *f<r¥ ®tw 

c^’J^Jiitar *rifi» car%« nti 

¥rw I CT C¥t 5 f cartir C¥ C¥t^ «Vli!¥ 

*tTrc<^ «wtir cii^¥ 

*PrtC<^ «ICT1 i >Tt¥ I 

(%) *rraaitil^¥ «¥t=ni ’i^n'Nsr— 
fi >Tti% ^tf^’Ftruf ^ •rti 
C#?¥ •WK (In) C¥f¥ni 

(Valency) ntWKf^ 

^araf m ^1 I fN 

wm tfwtw ^ *!tin 

rttaiww iiffii® ^1*11 *fftir ¥ti%c® 
¥ti»f1»r¥ (As-^«*rl*rf^ wsr i8*») 
<?rl»fftftwi (Se—*fn>it*rf^¥ w 
^>r*) HWT cft^ 1^r»r irtli ^ 

CuVPlf nft<¥^ 


ntwKf^¥ ¥<<1^1 

^r«ftWt Ai¥ 
Se-«<i Utej f®?! I t¥l C^®fW 
4^ ¥¥i ^tP?5i sn, f®f^ 

«, Ifeitwi i(»ii 

fIw f®sr ^ n^ti ^fi 

(Cd) ® |8wf (Sn) WT itfH® 

¥tw C^t«PI®1 

Pf<:iiW ¥1:9! C*{t«f«IC¥if «ftu11 ^tl 

«r>!tPr® 1 

( « ) 5|®H C^^C*!* '¥tf^¥rt~Olt'«f^¥ 

>f<rsi n<t9 ¥t?s! ®<rjr m*!® 

¥^ 91^^¥ c»l\f»!¥ t(^^tf¥»!l 

¥tai*l ®<f5r «re^¥¥tii 

’q? f»ritfi»! I n<rt 

4 ^ »r¥9! ^ ¥tsT«f»|I ¥'?¥tsr ¥¥T 

¥fwl f®^ ¥C1¥{5 ¥*rrf^f« C8|k»li 

f%f ¥fiff1 C¥ft«tf^*fl 
f®^ 4 I CilV®Wlf*!« Sftw C*r«f 4¥1-CTtW 
(Eka-Boron), 4¥l«f5rf9!¥5r (Eka-Silicon) 
4¥1-¥Jt»ilf*lf^«tS (Eka-AIuminium) i 
fl»R C^r, 4^ f^^l3 

C¥tqR, pTf»l¥3T ¥ ¥7P5|^f^«TWl 
ijtwi am « ^<.*19 *rci ^ 

C9Vf5l¥ 999 ¥tfi|W 91» ®94 

C991 9tf—<9C¥^¥ C9 ®f9¥9t*fr ¥t%lh 
fWT ®tf1 ^95*^! I 

•rttf 

(>) C5^¥l5 f99¥ 9^ (Rare Earth) 
C9^C¥ 9% 9[t9%r¥ 1t9 Cf¥11 W 
W 9tt I 

(9) 9^ »rt9%9 (:¥Nt¥ €¥t9t« 
*ftl9Nf9¥ WnlW «VWI 919 





'♦w-nt c«i\*f ntPf^ 
<lftr«} (A>, *f^f5rfr^ (K), 

Cft^ (Co)» (Ni). CTlffiit^ (Tc), 

dXc^tfiitf (Tb>'«c4rt^jtf^- 
(p«> l^fir» ff 1 <4| 
n^i^; c*il ^w >m%c« 
^ ^«{ CW9fi»m 

ffiiPR cf, *t<ti 
CTV»i«f«rcf *rN^t5f^f >i«jtf 
(wj c<rflfwi •rti- 

»!\tji m ^) wft?>rtci nf«f« 

(«) ca{%I^S 

c^«f5t ^^tsr ^nt^r 

Xu), f3r»I«tl (Ag) C’ft^ (Au) 
itH fw 

»it?» ^ I 5WWfsr«r 

(Mn) ffl carle's 

JlC«f ^tf¥5 I ^ItThr 

?r?r ^ 

^<<1—(Cu) '« s{«?rfii 
(Hg); (Ba) « cm (Pb), f^t«si 

(B) '• (Si); Pr»!«tf (Ag) '« 

(Tc) l^rrff I 

(8) n<ff »rt^%c« 

w caf^g fliffgh 
gUpr ^gfg TO eggsr £?<n 
gtf, cw^ W caj^g 
grti»rffgf'« ^gtg «rrtgfg*j cfgi gtiI c»rl 
ww *1111 »itgte ftotisfwg iifr 

m I <gttR n^tf >Ttglr5 
€8fpni Ht^T C¥t1tw 'Stfl 


nrt*r 

fttcftiwwa titit cg\f?f¥ ntpf'f 
«^^Ig fMi n^twtwi fficif cfff «itf 
eg. gtlcitcwg iWtfF Cg^fitsf nftc* 

apftwg cg\^ nfK itim 
¥tgl ftS[g ^ ftfl ^f1 

gig gn I <1^ gin m 

« ffg I gpft'sg *nftc<?T jfcii^ ^|. 

egtW gJtg> gt^Sft^S gig gfJI ail 
gjtg^f ftlstl®’®^ gfgtgg^: 'giw^ f 
ggtl gtg%g gwgtglwf gg^ (Amphotcfic) 
cg\g«fgg ( gtlg, cgtgg, ^lilf g HytH ) 
gJtg*n lft«1 ®f^vfgt5tmg 
gg (Non-electrolyte) | ^vtK eggi 
gtlc®CK eg, gtlestcsftgg g^T5 
cg\cgg fgtw cg^n gii:g* 

«w{gteg n<frg gtg^He® gtle^ewcgg 
wtg <fi8 ^tigtsT fggg I Igtc^ 
«rgg gfggi g«g ail %% cat%c®l gtg 
egggi gfg I 

grllSfCarg ‘gglgt«?l (Monovalent) 
egW m\ g't^hr gf^g afg Igtg nggHi 
gttog w gf® ai®f5 Irg^g gte®( 
4| ww Iftl® g^g gffg gfl® 4gg 
cif%Fi gtng ¥11 gfg I lgi it?f« gt|. 
cstwg ‘ggjiJ Ie*i¥cli-nr¥j5® cgVgi |fj 
ifgrt ¥tgg (H+) cfgi Ift 

gv gill cgh girgg¥gi 
eg e¥tg¥ gw gli¥ Igti 4gig aifjs 
♦rggti «rf¥gtfn¥ gfic® ntii gfg i |gtf 
¥grt|w ¥ti^gtl(g ^irtlr®! wtg triti 
Ig1 tflfiJ fl¥tg¥ mi (Reducing agent) 
<gg^ *mgtfilftgg (Pd) TO 1?g gill 
gfg-glU (Alloy) gig TO I gitgtfifti 
¥^ gfllfjXWg CTO! Wt^l glgtC¥ 



ki% «l1^ 

(Occlusion) ^*11 

-•liw wsr ’ftutil 

W C?r%C^ I f%f ?StttStCaR 

TO! 5n I 

c«r%r8 ctr«ii ^t?. «t?i ?tl- 
« ftfi|9tc*ffl >IWJ ’t^^Tl'ST 

c?f. ’rr?ti??i ntfl- 
'sw^r 4f 5tC?l9 «ii:«ii I «Ft^<l 

ftlrwtcarrsfi nt?>rf*ft^^ 'e^sr 

ftPlltWfl 5tfl I 5?C? I 

c«}%c^ 

oreii =111 

ft^c5tr«frst’s «ftCTtcB?=r'»ftiHfc^ 
fk% f^f »rt^ cir%i ^?tt=F =f«=i cat%c^« 
^t=T cT's^i *rft^ I ^|j5tw=r 

^Wtt«Ft=n[ (Monovalent) 

fif-*tt«^t*rf^¥ (Di-atomic) nit^hl 
c«i\»i I iftiirrcaRjfa ^frs ^ ^tvs 
♦ttw nwt< i(tc« ^*11“ 

wt=i« ft«i *rti« I IF 

w caf%c^ Tt*r=i 

ft^t5tt«r!r '9 =ir«a c’rTsr 


<irtr¥ =111 ftf ^•itw=t« wti 

(Oxidizing) C*I^«1 =ll I 

csd^riS^ c=ih»iw 

{^jtwtuaFsi) m ’fk 

I 4<rtW « 

^t^cwtwJi nf^f5« c^« 

(aJisf—^jtiiPntJr, c=rf^N t^Jtf?) 

’li*! =FWI 

^C5tt8R ^l-C=1C»ll5« I 
Wtm ^t^C5lt«FC={5 

ni=T >T^ «itc»it5=ii ^t^i c=rPrt'5 

c^, 4^15 =itn 

C«ft^iT ’f I’FJftai ^C>l=Ft=T 

'"ltiic=l (H+) nftt® fir; f««(1-—H—e-H'*' I 
lfti¥ ’fT^ir ’rff^ ^«i5ii ^«i 
Na~e«Na+, 'sit’rtf ^f1 f’fiB 
<srf*i ^51 c=rcni5« ^tfc=i (H") nfl«f« 
ff, f<^t-H + c-*H-i Iftc? ^twtcwcsrw 
=rff^ ^*1=11 iFfI Tf5, Cl+e-Cl: J 

fe*|f?l§fF Cff^l ^f%\% 

>re?l f ^uttf cf, f tlc®ttar=r nH^rs 
c=Ft=r caf%:« =nil iTftf 

fi:=ttnf<5* 'ft=r *i<rt =rf?i%? ^^ti¥ 

fl ?ji ^*^1 ^tf I 





«ff^ ^<5 <llThT'« 

vtsrTBw f^Br|-4\ 

^tci ««¥jg ^H5i sFtfl I 

C’T ^eifr ’?^I<3rC5fW 5lTfl¥ 

«i%^csr I till (>5ki) 

^u-srw «8^jr ^tfl¥ ^Pft^prw 


^f5 ciit»nrtt^? w?t»r mt^im 

fiff 'srt’jtm ffmWw 
«rf*fi5prc5R c^t^nrtisra <ii^{B 
ff»ii c^T ^M*i 
'e ftwt4^ TO 

fsi^^ ^5|t? '6 ^tc^9 c-tt^T^ts, 



ftwt*f ^^ratcnw few1«(!r §nt5t^ ®ts fs. «t^f^^*l^^ 

^ «i«fjt*r^ll. ^U. 

c«ft-5jtcwj*it?i «rrf I 

[ ^ •ff^’fiu c»rWw ] 

•itisrm wttoffwi trinnit^ttinj '«n*(t^« f?t^ TOti 

ftvnit- «ff»r^ c?<rtt?'61 

^tc? ftwrsf m wcf *mh ^ «n 

CitlU w ¥t« »i<» WWflt ’Tflt*! ^*rfl¥ «W 

fHIlfhl W 8 ’m»[l f¥f C¥ wmt ¥11 l|f^ 





'6 

"ffw I ^iiui CTrtfiiitiT c»rw«rttt? 
cw'6n diPi I '6 

c^:^?r jj's c’fiwW'ff 
•Tftii ^*nr*cii»!w cl-f«n wt^i 
rtw «it« ifjfi f^iifif ’»^ir«ar»r 

c^t^i ct^nttn f^ cn^tc^T 

I Pff^ 

^W^trsf «t?r^i 

®rti 4rf^fj|fijcif?i ^rtf’iffl 

^1 I 

f^«f*T ¥^WfC*!* <««l1Ht yi 
'^tOfffl IRfRft»[f «ttfCT tjjnj •JJt^- 
c^*r vHTt wi?it«> iNnflftit 

•irhocw »ftP^orw !?»rPini H'«t*f wti« « 
ftfw c?r-fw ftfii 

r=rftc?9 fenfi(Ric« iilt iPtai 

’Tti^ ftwfsr ¥^r«r>r« «8«n 

3|mJT I )« i|||y 

Pf«i 1rt^t>r «tiv itdi 4r<r>i 4f 
wJ5«5»jf*f ««t •ut«pf*r ’TtttB'bil 

fwrsf ^ifkw nl^rsti 

®cit«(sf ¥wflwsi» irftw«^wi 

>!fiif^? *rst*if% 

^nt5t< ®t: 

jjUty^ ^ ftpil 

^'s ^rtsir^r I 

WfW ^'ilt Cft"tl 

ftwfsr <9 f^8it>?hr €rf^ 

Wf fw*i I War w, 

(^ <9<R fewCTf wfnr 'evf»3< afrt 

i(ttt«l-^Trtlfctnj ftvti sf^-artw 


cfr*ri v^^n'irtsT «R«n:*ti ^ cifWWw 
«rtt ftjt? m 

^pfpf (nrrisf ar*^ aiimtcfl’# csirt 

safti 'iit 

w m 5r?=r «rriitn, ^ 

wm ^ <^nK ajt? 's arwT9 
aftrfcarr ?f5n» biwt^^Wr*ii 
trt«=?'« i(x^ f5psit^in“'*tw« 

?waE «jnf^ « wrafi Frfl^tl^ i 
iftflrarnr »i^<srrcai wt? 

« ^^mv^ ai^isnr 5?^ arft?¥ irs 

ftsrwi w artfir* ftvt^^ ^* 
met ttw. ttcff #Kn 
♦tf ftWf 'if^w ^r»ir5 

mi 

itm ^ «rn« m^, difti «rwt«fjr 

«m npm *nf3i^m*itfl siii 
*wmn ^1^ *rttt9 tw 

am <99^ tte»n arcan 
^mPw nWtJ ettf fp f«9i I 
«wci iftlii aprem c^n^i 

%• 9m cm« f^Wr tm 9t aft99*ti- 
m ttfra tcfcf 49^ Wit9 
^v»rrt cir9t9 tw ctwti'«arittttf*! 
9mt9T 9|^ ¥9119 I w «rt99l C?9r¥ 
9tPf, 4im9 91 f9Wt9\ ^¥¥9 mte»t9 
a9Ht9 ftemr m 9tr«i9 <99^ #1119 

mtf«m <9emrWipt9 m «^9^i 
9twfarfI util ¥ I^f 99 t9 fl99 I 9ll f^ftl 
f N ita(*tCT 9 ftH ¥91 49WtWll ¥tWl 
l¥9t^ Ittl ^ Wiffim ftei 9I¥^ 
ijtemm t e»i wtw« •iw m ^ 


Wtl '¥ fllrtl 





%twi tnn^^trj f^f^r ^ai^r, ^Wir 
«rf« ^'651 

«rnt«Ri '« CT’fi c^ 

nt^tfw^ «fc^ ^•rf^?t^, c^t^r 
aft’Tti;^ =ri *rt?r7»t ^Tf'® ’n:^'n 

JTfsf^F ^r® “nfC? 3^11 

"flTtnf^r ^r«[c<-fR ^ n«tnr®« «if»r5i 

15. ^tw. cnjrt^r i ^ 

gq^tl 'STPfi^lf f%g 

^?R I ^ 

jf^tnfs ^t^*i c*rr"r f^wtrs??! nf^- 

f^ifs *13 

r33C3 f^tf3^^tC3 '«rtc«it5=n ^C3!r i 
ei3tf^ <fl3t3 c^ 3\f^ «re:»r3*i =il 

'St3 'St3t‘l ‘f3®til « Wt^ ¥91Tt*l’ 
^t:»it53Ri 5Fr3ffC9F I 

«rt3Dg f^t^i ^f*if 1 'sitc^itB^n 

4*[t«r 3i»i5T, f3®r^'a ®f*i»it3t3C‘r3 

c^tn^iaf ^^c<sr>n:¥ 

C'S'Nl 3t3,3513 ^*rt3 35{?IW 3f3l ^fs^S I 
f 3 ®tW 3 4313 43 l 3 ^333 « 

^»lTlC^ C’T =3C33 4t3in 3"*tC# 4lC»ll53t^ 
^3lC33 3lf§¥ ^f3C3Hl3 f3j f333 if'eSi 
fef535 C3t w fliai:?3 

f^l3pf3Fl3 4f^ '®3'3 C?«31 

413143 I 

43*13 f4f3 f3Wl3 'S 4l3nf^43il, 
f3WlC33 4 f^3f ^31, f3nr44l'{S 

*« f^3-3?lf% 43C4 4lC®ll53l 

^1331 3143, fHmtim 4*fi3«1 

'«Wm43 4«Wl C3l3f 3Tl3tPr3 ^331^ 
4^3^ t^llf fNl3 £313 hint's 3t3 j 
•^ItCT 3|t3ttinr 3t4, 34, ^3-3Mt3, 3l4I, 


f^, C3N1C313 31341 « 4f«34l 4^aFt4 

43413 44,^ 3£« 3£3 I 

4-4 34t 4^ 4341 43^ 4lf 

43l3l33Fr3 4l3l:33 4"*l3 « ^ 4t9 ^1314 
431 4111143 I 4f^14 f3ailC33 ^43^ 
44133 43l3t3 f343 4C3 43^ 4f^3t3 41441 
3C4 C3C43 3131 « 4"*tf *rlt3 
43^ '®33^ f3®5lsr 413331 >6 4^3 43 
444 3C3f 4tC3l C3r33 3^13 '«l34tW 
4f3C4f^C^ 4l3t£33 4l^ W*l3i:3 3Ff^ 
f3«lC3 4C33313 4^ 4£3tar3 C3, ^^4l43- 
'«f4:3« 4f33C3 f3l43 3C3tPl£34 33C4 
3C3I 3Fl33 Wtfi^ « ^34lf33 ’|j:4 
41^3 ¥4ll*r^ 431513 «43*1< 

f333 I 

^44^3lC3 43ll43f C43lf¥ 3C43-, 445l 
^31 4l3lC33 3C3 3l31 333l3 C3, 4^ '6 

^4333 313141 4%3lt33 f34l3 4t33H 
4 K 3 4ll3 31 I 4'®t43 4C31W3 

434^ 4l£¥, f34 4l44 4£3l43 3t3f33 
^4t3l31 431143 C43lf^ ^l3 4l3T3 

34ll‘f3lt| f3®3l3 « 133813^3 ^f33l 4'4C# 
4®lC3 C343 43 ^4143 3C33, C4f33r3 ^f4l 
f3»1^3l 41:3 43 41141531-4^ 

33 1 

^C3t3£33 f3t3 ^4 44l4f^3 4l3C33 43 
4l3 C3l3 4?|il3-4^ f34 31 ! f33 

43lC4 f^®l3 33C44 §44W 4tnilf^4 
3l4lf® 43^ f33il3-43f3 4H3"t3 ^3t34 
41 4tirr43 3t^t3l:53 43t3 f^5l34(« 
^W43t3l?3 C3fel 4?1^ ^ <}33F 
'83C3 4tCffr«f4 331 4« 311 S'St?!!? 
4f3mwa ^4313 43lp[3 

4t44'lir4 0«1^ 3£4 mi^ 1 ^ 

. , r* 







iwitf® f^®5tW5 •ftlj « 

’^8^ fir5Ft>^!rh[ srf^it5?«fn 

C?C«r 'Bifsiiil c^*i^ 

'Bir"ftr^«'« 1 

<«rH^ *\^ fw^f f?5( c^cf 

«*tt«ri ’r«tnf^c'f« 

«rcwii^f5r^^ «fti «[M5^i-5aj5 w 

fl liiif^ ^ 'Bl^Ttf^ fim I 

WtWtWI ‘i(Tt^®»f 3'Jt«tCSl!|C&>n5^’ 

■AST. ^i:»!sr ‘^ajfsFSrt^ ^CfspfS 

fV^’, HWs >r®Nf« ®t: 

^Jiaf ^Cijsr : *j-5t<- 

'« sis»8^ '8 

Ht<tt? '»i«jjK’? 415. Pr. 

Tf*^! PHa’ Pi^cw, '« 

nWfl ^«ntn^ 

’?cwjt’it«rjt« ‘p5itJ» '8 

Stqsil "tt’tt?! 

5i«tn^ 'Bi«(jt*f¥ f«. 45r, 

‘3T8T5f;^1 sj^C^r^ «lC®?«|f’, ?fnt?si 

>i«t*ff« ^t 9 . Pr. c*i?:?ta!i 

•fit's c*i^f»rc^®V "it^rja 

•lajtnf •itw. 4»i. Pt^ 
‘iiarvtwfeaf •iJt*»Tf»iPr’t •!¥ c^tasf,’ 
«rtPrf^w '8 »rt«rfa ’i'®t*rf® a^artnaf 

Ptac^ta ^rttntarhf •ftraits^ii 
^ ^*f •ift'S f®¥trasifnrf[i=r, 

*ft^ 45?. Pi^ ^tc»it55ii s^a^. 

‘<wsrtra»it^ai®^ C9ratca*itta?5, 

cftPtra lim?asf •frpa cfita •^itPrcsp-R’, 
^P-P«tsi nprta aFfTPrf Plapr 


»ft8 a:»R. ‘<5ti®r¥ ^ car¥ a^tifp- 
P®t^a atcat’t-a^Pai’. c®aaf « ♦rs-PwPr 
"fPrta •njt*rf •ipa'iai 

•ttr»it5^i ^ra^ ‘«nFit^l,t '« ^8wa 

fe*ra ®ta «ff®pFaf 4?^ ® 

*itata 3r®t^rf® ®t: Psa ai»!s? at® 

Psfcaa 4a^ ^tpsa ®tar3a 

'©ta^ P®ta ®‘C'5ir’ia atP® •fp- 
ca-ria farma fapst ati|a ppii pwtafcaa 
caNata « ataa 4^P ^ratH i 

4ata« ®ta aips^sa fa P i fatfa atcatiS 
atl catf ai ifa fap^ 

pwta*t 4atcaa •iPta-tca catawta ®ia- 
Pwi •i1®mP®ta catf 4t»ipi»ia 
®t: af®a 4a^ p: af®? •ft^a £®at« ; 
p^fsi car¥ ®t: t®. f®. ®tapfe •itmaaaP 

4a^ p: Pr 4. cap. aai; c®aat# cai® 

•rattnf aKt®^c*ffeta5T,; aptvi cat? ®ts Pr 
csiPra; ^Pta atataa®^ car^ ®t: 
ca^istaa. «iajtaaf 4|5- cw. cfta®ta 4a^ 
®ts aa ftcaal' cac^ •laim 

•rta^ f< 4a^ •fajtaap ^®®ta cft®t®; 

®tata cac® ®t: catPsfiai ^f:a®; 

ataraPai caif ®t: c®. 4. ; catajt'S 

cai^ 'aaitnf Pf:aia®p; lapapfi 
cat® ®t: cap. 4a. wui 4a^ aiajtaaf 4a. 
P. fe^aP’a; atfaa f®rat| cat® ®t: 
cwtta® atata, ®t! illa^ atPai atap, ®t: 
«ra^ •dtstaaa 4a^ •tajta® ®ita. ca. 
catf®a 4a^ c>rTf®ra^ atPtai cai® 4t»rfiKaa 
catcaa %afta paia^ wtfTtsfaPiafa 4. aia. 
«itata®» aut®tc«PraP Pf. 4a. cft®tPrti- 
ca?, 4rjt®tc®Pt%aTa tw. 4a. a’^apFt?, 
4Tf f p®Ppnrta 4, OPT. 



‘Sn- 1%. fsi! f^. «it^. 

^ftCRC^I I 

"iTm 3?cnj 'sufjtn’F <4^^ ®t; 

nwK-f^wrsf -fr«ft5, '8i<nm 

f^vi (srtfnf^'si « ^f5tr-f^®r»r 

■tN'rt, ®|: 

*it«rti, <«[«(jt*f^ 4?^ ®t: c^tc?^ 

'6 «ft^^'^ «rf«rt? 

•4^^ cf trstPrcun? '6 ®ti C5^9i5t?i»r 

^f5 C9!t«^42?5r ^ ®1 4wtsT ’I'm I 

4rf« ?fl4 

f^r? «{tc^:| I '4l '<f4 C^4l 

Hfi{f-S|^®t ■Sf'Tt’l ^^3^1 ®t; f3. <4>r. ®^*{tef3 I ■ 
'*t3 «ltwt5!lt3 f3333^ ‘<5t3C« 

’r?33nt3 ^33*1’ I ijfl 

4^15 C9lt<l'38J? CWS( ‘4rff«5r 

afC3j3 3nt3W 3 fc3’p| 5 ^uf^’ i 

?C<rtnt3jt3 4313 5^< 

^^C3H5W '®^*3t3’F-3'^®t3 '« =flt3'rt3 

»!^C^ 3'C3!| I 4r3*l«l 3>Tt35r- 

f^t4\ ®t: ^•13^3 33 ‘^tt3 nflf^f^’ 
4?j8 3C3tW 3'f^51 C3S| 1 #13 4^ 
3'y®t|5 C33Sf ^313 f3¥ C3t¥, 

'e »I3*T«f3 Wl 

'«r3Tt*t3F ^3. C¥. *3T3fr33l 3tf3f 

5^533 ’3t3¥ 3'f »1 C33 I ®r: 3C3l»3t3 
>!t3[l «i!5t3 frn^Hear 33? 3'f«i 

^ft3 ^3 I '*tl 33tl3tB3t3 f^333^ 

‘^f3 «f3i3 Iff '9 I 4f t?l 

^t?nf%33 3^«rcf3, ’Strfi 3E3T fim 
®tJ f*Ti ®lt3* 3t«, ®tl fip. 43. Pit, 43. 


3>i> 

C^. 43^ '431133' 43. C^. 4^33t33 I 

43^3 C3 33 '«rfWt53i-?iSF 3rC3tf^^ 3'Z3ft3, 
^t3 3C3T ^IB f3C33 ^CSr3C3t3f-“43'iB ^CUP 
‘f3®5t3 'Q 3t3tf^4 '33^t3 nt3«3f33^ 3"3#’ 
43^ f3^3^ ‘^3r'^3 fe31'33 ^3 4r3'«’ 
f33!:3 I C»n:3t'3' 4tC3t53tiB ^tl3tf4^ 33 
313331 C3l'g, ^n3tf33J 3t3331 
^t3'®*l3 ^33ff33|Sf333, '5t3C«3 
3f3f«, 3^3*1 43^ f3B3t3 

4^1.3133 9 |I?lt3 3Nt3 ^ ^Z'Sizn 

43^ 3f?3t3'5 3fC33'8F3 f3f3^ 

4t^ '4^3 3'r33 I 

-srf^ 3¥C33 3^ 43t3‘« 3t3tf?:33 

W3€t3 33tC3l53t3 33 3't3’F 33rTt3 
'4t3’«rt5ftW3 ^r3l f5^f3r^t3CSl3 313^1 
^^31 ^C3r¥31 8fl Wt?3f3l '3r3i:^3 

'4t«#ff«’P 3Tff«3'^Sl ^3t3^ 

3tr*I^ nf3m3 ‘3't33 «t3i:«3 

^®lt3^f I 'it3 fi?3, 'SfS'li- 

31^73, 'ef^fn '« ^fsnst ■-S'ST I «»^ aft5?3|«*f 
f3’^f33lt«1t33 C3f®4Jt3 ^tC33 1!tt<ft ^3flt 
«lf^C33^« tf&33^ 3®T 4rw43 3'r33 43< 
'®t333 4tt?t33 f3f^^ 3't-«5t^ 3t3^ 

I9f3t3 '4tf«f5f «{t?C3*r ^''l ^3^ >T#t35 
nf3i:3-r3 3FI33I 3tPf^ 9 

«ltt:4l3^3 ^3331 ^357<F«11 43^ <t3 

33t4 ¥ck Tr«3t^ '"Tfiltm ^-73 
33t33r fT^3fl4 I 

*ff^r3r-r^ 3 |Mc 33 »rf-t'|33 3tf4^1 f^«r4l33 
11(!ftf3 ‘e^Stf^^r 31341 ?5J3t1?7 4^31- 
«t^3 3ft3tr33 ^«t“t ¥C3fl41 3f®t^ 
C^t C^%f 3Bt^^5 

f4K3''9 34C® 

ff r, «ft1% 5f1 ff 

3ftar3tt3t3 ^3Jt® 4^ 









’T’f «rt^»?ti^t5r ^Is-r 

caiWy fo^fB eqfiga 

Vi I '«»i.^tf5rii 

^IB 4tr^nrsi»»ci! «rr«^f^ 
'« f^*r% 'ait’rjtft^ ^C9STI 

'« arhj'sf^ 

’T^f% I <rhrTfst^fc?« ’rt»it^ m 

cnfB 

f*(&f^tr*r? PtR »r^<sr? c?i<f 

Vf «rt*fiit« ^cf- 
fi[*itii I Ptfl ^^1 <fC9 iilB 
cfc<r« 5T^ cf<n ?[c»!i =il 


«c^TCWt^t? 

^cTf’t Vi I !g>?*r-^5tc® 

§*rw jJt’ft^'sfnNa ^t»r c?<rc^ 

cncufi^tsf I ’f^C'src^w 

ft?i 

v I ?(c^tcn c^« 

'si'»j<*ii nf*if« i 

v^ cnc?iff9!t*? 

^t«*i I 'ii’rtiif 

«it*{tc<r^ '5rf®w^’i 




5ii-c^f<ttt^ cir«r^ 

^t8f ^tS 

^fpi f fapi ^n<srf «^ fsw 

’^SCl « fsTCT '*rt»i« 

sng’f w I 

^ 5c»ic^[ «it« 

4CP FTflflCf iB*f4^ 1 W C¥t«T WU 
c^nr*^ arr??r ?iiT r fc»i, ^ fm stm 

Vn fX^ ««| 5(1^ ^xv ’tf®- 


cm^i V* V^ C^C¥ c«t^ I ^’i 

t? I ’iif? ?r®i 

(If, „a^ 2^,..ji,r 3f^-f*I ^1 <sf^ 

r 

5»tr®i x\ I 

«, c^Pi 

ai^*! ^tf^?[ V 4f^WtC«ff ^ttc? 
c^cf f»r:^ *rtic^» ^*nift»! sw 
»rf^ 5»ic^ I 

^ts cTfst ^ ^wti5<nr w 
«ii ^f^*f*if ntw I 





^tt, ^tfli ^^5 ntcs ipr 

^R?hr »it«rrr¥fc*r?r fir«rc^ *(c? m stsfrcv 
M *rc*ir 

wrv, cvr^T ^^'9 fjR? ^t*rc^ ^\ I 
c^r<? c*fc»i« =ii ?c« c*fpi 

«t?r 5f«f^cT *rfc^ ^ 

c*fffli:i cfNt'9 

^«(t'e ntm i 

ftf *f5r*i?i *f:'«t fe*rsr? ftfe ^i 
fsi^ c?Fts^ 

c««¥ icf cif'efi ^n?i 

^rf?r « ^Tr*i r»i, 

^t¥^CT3 (?r^ T^f^^ C^Ci3 

4 nnt«fTi wm R ^r*i 

«r«fi^iu-gR® I 

c^ar Citt«F r ^cw ^*f 
«af 5 J 5 ?«* 

r 

Vi, «fw 

ntnw I Tw c*f? 

vs •mic^^f^r- 

nc<t, «it?i c^5ffv5i's f^5w sni 
CJnsfra *> ^ 

^t^.. sjt^Ji c^c^r ST? f^c»i^ §n<ir?l5 
f5«rtaf ^Z9 f^1i c^iT^ I c»iafT? 
irf^T^’TT? m *4Tf*r c^wtf^ilS' 

mu «* ^ff c’fiT? v» 

r 

'StST'If ^*rat?jlTf <M^ 

st<rftf ak\ ?«T^ I V fiT? cn 

m *fttpW5 nz^ I 


’ji C<rT? <?(T?r<l ^ Jlt^T»lff T^T^ C’TT^ 
ntswl ni’T I st'fjtf 

T^C? ^ ntT^ f?f «itf ^1559 
^«Ti ®r?ar v I wz^ ^c<i 5t5fTT¥ \ic® 
^t^T«r I c‘itc? 1,% c*R« 

sw *fa?ta firm's nfsn 1 ?iri m\ 
cn, fen<ar?f5 c^tt^C'S «ft5 5itl»i ^1 
»itt»! C<ICf 

8^ t?WCS, C*T\i«f’rc^ 6t*! 

(uz^ ntiiT’j I 

w* c«rt? cst^ VI, 

t 

^t?C»I C?^ *fT^ S^T^T ? 

•ilT^Tai *lt«{Jt?^*l ^*r<flsi 8 T? 

«(Tfl flt<rc^ ntflT^r c^ils 
nw <jfsf?t?I 5t5r?T? \9T^ ’im’fl 
‘c^tTt’T' ^1 

C?W «ltfl ’Biwls ««ft?T^— 
c«rc=v §*f<sr8i5 ?t?i vm, ^u ?tftftft 1 
C^C? C’IT?T'® 1 ^i^vi 
cAzif St? f?t»i •(?[i«r3 v I 

^^•ft'ira Sn^siS 
itflfrt? ^Z^ ntW I 'ill^T? 

Ifln ^ nf® v^, ^uu *rT«nf mw 
nton v^ ^u ‘'i-i '«*i I '5tit?i 

c?ar « %n<ajcs?( 

’fi^in^rti ^iTf ?w fenarsiST? 

WHZ^ ST^ I fsiITH 

c<tt? ^«.T^*i ?^c»i c»itfro «rti « *rr^»i 
»rf^^n in?hr 1 -%« ttr^i ijfrr 
fu cnT?T« •«*« I 

«T»rt’ CWtf W^ ?«?tf 

WT*?? aft? I c>rift? ‘fltn 

annaptf^ w^t«fT at»r *rw sea? *rtn 1 
f?f m awif^i vm mt c^i 



trtif« t 


«rf¥t <rhr i ^ «rrr*f 

'fltv c»t»\i ^ I 

»rWrTT c»it«n fSrf^fe 

swTfn f^wn ¥5c»i c^ 
Wrt^ *tw ^ I '^’WF ^ 

ancf I (flc^ ^n<ar^^ 
fHcw fTC¥ ^c’P’T ^:5 nti*i 
?tt%tf Of^rlfl^s f5W5 ^ ^t*R 
I *rc< r^a 

5j:»i cat^ ca «tnt«F, ^ra 
cpca's ca% -ff^a «fntafa i?r« ntra ^fca^lS 
^atf^a *ftaa arw i "ataa ^aa i 5 ca 
^fa^ ajtatta'a «rta ^ wa ca^li i 

«ta ^W m ’jfa^a stafH^ \ai:^ I 

<aa «ria f^tatfai 'ojta 

w cwr^a >«aT^»ii ’jfafla 
a^'M av? car® <aa ^ff^ca’T 
^{'eai aafta cac^c^ ®Jta > alta (>*b' 
atta)i <aa aiMa'e ^fa^a ^aata 
a(ca? I casfcv cage's atai >| at^a 
ai a‘8> ^ratfa^ta af«t«a «t? cfc? 
aftac^ ataral »aa «r«taa^ 5 ^ a^w 


^at« a'eat atai aPr ^ta 
^t^i^ a^ ftatf, astara tfcaa ^ ^a ? 
ircai §aa ai ^tt fa«a 
aftarfaafrtaj ayrt^ta^ta ^ *ff5f^a 
atafaca '^ca ai 1 vi 9 atafac^ ^rs 
ataia «aa ara, ca^ rfPtfN a^ata 
aa'ntaa it^pirn 1 •wtvea 

a^a 'sta arr¥<?t afv atatca « 

Sfa 'fl^aif aatijw tat« fcai aita 
«traa 'atcaf^^ wncaa ta atalar^ 
afaa^a aka 1 

ff^a ia-tetfa waa ca#ta[lB -^f 
ataca's evta aai caw ipr aw 
ata, cfta aai ai ^faa*Ja faw aw artcai 
aca ivraFta a‘a'awi «wif^ afw^ 
aefe I «rtata wata af^cata-afv atarta 
aa af^m afi carp « fst^ acaa 
aitata^ata atcai w ^a^ia 

afaa^a catan ata ai 1 caa ^icaa^ota 
ata^ al aHa^ aai ar? 1 ®lca 
af^caa « ajtata^ awtaai afWca^ wm 
^a®r^ asta ^tftw c¥ia 'lacaia 

<jfaa^w »aia %m atta 1 





»ii *tc?^ 

'«inifet<C^ CS9 CH19 

3Tt?trfi ^ 

*i^^t-r ?tw^*ii fewl5 uwcf I 

iiw ’is^cf fen«r?i8cv 

fftm *fc^*n «r<ii 
^Kw »n^ ^ I 4^ *ffi- 

»iRi »r^f¥f ¥t«r 

'w^wnr ^ST, »K f»irh9 '• 5jwt| 

¥tw w \ 

Wlf? 

nlV^ ^mf«i wt=r:« fw i »flai 

?»>fifli « mwj6 ¥im apt^iw nti^tn^ 
irniTWfl c>i^ c?5c? f^^cjR 
« vTfW, «rt« ^- 

frit»!nil ®tF irc^¥ ‘ifCfl 

f^ff»i if% «rrt*r ^ c«tw, 

^ ^ c^t^i c^<rtsT c<«¥l 

cwn^ 1?^ i%iwi ^Jt«ijc*il8v 

ftwf «trff ftw I 

t*ni ittv nHt « 

«ifwi 9$ v» «tcf« <>ihwf m m 
^ICf < w tc<f 4| ww.wiMr 

»nfw I fc^ "irtn,- 


C5t(5^ C»T^ 3T^ ^«I»9I C«tt^ ^- 

^«rtir ^*r9 

f^C35?r f^9i I «r«ft^^; 

»ff® « ^\zn ^i t?s5i5 

I ^f*t 5t*f- 

fc^ pap c?^i ^t5, «rtft3f^; 
c^it^)*f5ii feni ^c« I ?-( ^li 
<ii¥ aia c’lVa^'tm 

am ata Wa ^wK i oil 
c^ f»rarf ^atn-«ir 3jtt»i ‘«it«- 
ijfff®^ a«>JTra’ i a^fa ^ t^na 

aara^ a^ ca\a?Ricfa a^an ’rama ¥a 
atr^ I aaa a^car«i aa, «aa 
caatta «it®a aaca caHw«t»ni ataj 
^aptaa acfe—«ica^1 faat^taffa ata- 
ata^¥ catal ftt'^aa a« i *aa ¥ia «r^a 
afaata ap^af®a"aa «if9 aita caa 
m aiftaa aaftaa^al ^t^- 

c^trara (taa^ a^at aatfavfl batata) i 
fai fai’^tacaa ^ja ^ta^ ajta 
c«ca ata ^ ^caaSaaf«i« an '»?; 
cm call ajtcaa «fla^ aa? 

^aara «a faf^ta i 

aita ai aaWta 

tfl'W at? catfw a*** fftatft^ta 
n^rs ^a^ caatia ata» caatn ajta- 
calSv fw¥« 4iatftas aFW can <al 
ajtatiltia ‘wai ati,-«ata’ ata cm\ 
ancn Haacan ^nw arawftaw 







«ii| s(t^-«rTri[ •tr? «srt['0% 

f aj^tPT 5l7t?rjP»l8^ 

’Ttw orti HI—c’l’Sfjf ivi, 
iTt»rj=H5» 1^—f*r fSFf H*n ntiti i 
<a| •rw ?tf« II nfi- 

HI I jg lart"! uHti HWl ci, 
«fi»i cih itH-«ritCHi larntw itirw^ 

«0H»ftl% Slop’d 11 I 

‘af^cif c^iVi irt^i apjti wfB»T tan 
IH ^f’Ttfl^ 3TI fapll 5»1t'® ItCH I *ffiaFltl^ 
Hfan? fe*rjfH <al f^il-«rfaFii «rwn' ifii:»j 
tali’ *ri ^fj5«5 Hti, il fiwt^il 
*fiHtl^ifi icn itltCIT^ taitl'V 
ivr Hirs •fftii fi I tat ii ^h^ ir*i 
imt itHi *riHi cici 

Hr^ ntci I 

cih HI ini'n 

^iHtl ffl, ClH itHratitTHl 
larfii fni I HTi 4II ciVi 

t^tn. IH IHtltt*r IHHfll Hfail fe*f<5fH 

Hc^ ^ftiirsi tsff^fipii iic^ ♦rtici i 

’Jftitl itHtitfH CHtCI Hf^I 

^•fifH «fltn5: IltlHlI ▼tl, CHiTI fl 
lit f 

I? IIIII 'ififHt'Q II lttl'6 hH 
cin tsti f^i iiiftu 

C^H CHI 3tHI^^I 
Ittci CICI 4fn’^Hta\ (Charged) 

iPriti §ii arfi's ci^ ifiitn f^ii Hin i 

•at iPiHtf fif ^PtiVa iftiitii 

iw'9 tan nc? i iHtwtiPs^ ifti 

(Cosmic rays) ii^l HI \ Htll Ptlll 
IH n 4lir dCH irtci—^ citu ciri 
«an CHii Hti irtn, ui uni iti ii i 
^•Wi ^ci C¥tl5 citU 


Pin tni^ iiu HU irri»itH'it ?n 
Ulf^ HtiHI (Galaxy) CICH I m fff 
‘uifif'Ci’ 'itii ini I’HU’aji 

CHHI 

tflt fe»i «nti iitutiPsi iftrt 
’li cicH p5|fi’» iliitiPri 
UHHI, fll ’Jfll'll HtHtltfH UI»m^I1 
Cl\lHf^Htl ^HTI iwti 'Um HI I tani 
fifiti nt<HT nf^c^ I ciViiPfHtufii 
Hf^I nflltl HIl HI flPlII twitl 
(Mcv) fifitcil ^ IHtUtlf^H iftri 
ifililtn Hal HI fifaill 

tciHll CHt^ (Gev) fid I iff 
tai cm HI hchi, ^tHci ciuPi 

tici C*!^tlHl III HI 

‘«^lHHt5|’ tSTHuPii iiji^ ciVitHar 
Ht «rHtl IHtUtlf^H ifHlt Wl Itl 
HCII Htl III HflHt^ (Flare) 

ict, HH tot Wl HtlH IHI 

lUlfHH III 

ftCUIH CHU IlICH arti 
«•,••• itti IftiJtu I tat ufitHti ciVi- 
cHmicm cTOi ifu* ci’?li «at 

CHtIf ^HlHflHHtri HIHH H 
HtHtCII I 

tai Hdl ittiWH HftHtHpl MiH CHtUI 
CIHfl'?H (Pole) fllH ItflH HI—mH 
ift Htm CHdH IWI «rtl»t. HHlI lltF 
ItrH unt I IH HftHi Htt Itl HI^ If 
I^ HI! ^ ClH «tm HI «fll H 
Hfti ^WHI ItiRI *rt^I 1^1 
Ifni’Ut^tll iltHt Ht H^Hf^fl 
uf%itn cmfl I . Ht iHitPi *<&m 
HltWl CI^ItH l ^ ut -W- 





c»i^« TO ’®t?i ^?iif 

^5 wtsn ^ fSr I 

nif C»!h ^VfT'Qll 'iJ¥^ TO# 
«nwt5« ^51 ’Tfir "»fi c^, c^s 

^firftrai »Tt«r ‘^rwfalu’ ^tF«m »f"*i# 

irein I CR^PPIp TOTStf «(tF3l 

»WT ^1 ^1 '«iTO c’tT^ ^tF—c’r^rtcH 
^WrtF Ft^tF 

c»r itF ? 5 rF 'sci i 

^F 'e^FtF ^tFl—^tsr ^TisitF 
CFT^ VTOr«lF fFtfl *lfF'»tC*l 

cF^pfFSjj^ Ffsii ^'SFi I c^iVf ^fir^'aSFfF^ 
TOj5tF TO-Of^ FCF 

'ilCsr FfFi ^F I 


‘fl# afF ^l5*I^tF f^FF FLFTtC^ CTO 
^t^ttnF feniF CFIFT fF^V^fe FfFt'tPtF 
nfFF#F «I|F^ SIFCF FUCFF f#Ft¥«lt*t 

»T«I'7 =FFl TOtFR I FFtCWfl «FW^ «fFW 

*‘fl»TtFl” (t-'flJT-'FtF-e ) 

FmFi '"itFTOFi l^iw 

nCFF ^pFFFtFtF^ f#FI <FF 'SntC’l 

'^f^i >TF I 

TOFf (»13F), f«!CTOtF tIfF- 
'SrFfjfiB SlF e ^C^FXfF’FfTOTOF‘FFt-CF 
Wftf« §*fF F«fF FtFJF I 'FFI'CF 

CF^FFf^tF "ff^F TFI I 

f«FfB IHfFFfl TOFr 'FF^ ’Ft®,*! 

♦raWtF fFf®W FFif^C® ^FtF 

«r^^1 il’fl ’FFl I 


iStTfN^Fl^ 

“tvfl w5t*it«rjtsr 


FtFF«ftr®F ^#CFF FtFl f^tTF 

fFWt^l F|t«f *«?Fi ■FtF'tF TOF CF, 
C¥tF <<l® fel® FtFta FSTFtSIF CTO «JtFR®F 
W FtTOF ^F FFFtSIF CTO 

FtTOF fFF^CFF J?fF11^1 ^fSftFf ftwfFtFl 
•TF na TOtC® FCTOFI *rtTOF ^F 
CTO few CFF TOCfF fFFiai wIf- 
WTOF Ftl?i:FF Wfwa 'ilCWFtCF 

Flpr ^[C’n ae»i« ®tF 

Wnri FFcwi WF ^fwTO ^wiriB® ff 

Pr TO ww® ffi m WTO I 

FITOF *4 nt5tt?W C#fWFtF WtfnCF FF 
PlFFt^ FF CTO CFfFlF WmiF I 

FlTO* P^tlfTF WtFFtF WW TOtf^W 


WtF#l « ^»l®1 wTO I FFF CFtF 

F3P WPm-FtFF WtfFFttFF WFI WtFl CTO. 
®FF ®tCW «ttftF®F Ft®! ftff^ CFFtF UQW 
CF^ FtFtF I FFtWl nFF^ Wtt»!F 
Wt^FttF C>r FtFll FTO CntF I <4FF ft, 
FtFtF WtF FtF ‘ft^St^F* FlUFtW 
FtFtFF *aF*ftF TO FtFtFtF CSh FtFftF I 
Wtl^F^F ftFt«t#rF ftHTO iV«o 
FtlF'FW WFtF FCFI FftFl CFF ftFtWWlN 
Fma FtFtF '^ft I WtF nF»tF FIF TO 
4F WW WtW TOF Wt^f F FtFI, WttWF 
‘FW WFI CTO I fTO wTOni ww 

fFtntFF tp:<F WFF WtW CTO «•,•■•• 
FfF WtifFWiF CWtFTftFF FtftFl 



Wt»l C^J iirfe* 

»Ft«i-iit«ww ¥f5m 
irff^fti w>n >!tt*n iT«fit*r¥ aN'<i“ 
iftVr «w 

i^WST .Wc|c^fnW¥t>T-<«* I 
»>5i »rtr»i f*rf%^ n?c«^ m 

f^f¥^-sit5CW I *lt5^- 

^«!<fwtnT fPtf 1 
w ’fitf, «rfJitipi 

•frtf^r ««c??i sic«r '« 
«rf« =^*1^9 c?ti ^t?i ^si 
«rtf%, wsrntit c^ 

^5J5itW « 

‘C9twi ^rtfnwvr’-ifli j[:«fT y\^5U( ^ 
c^, 5if%w «rtf 

«»•• ^.^.-'in 5r5«fi^^c3f^ ^»Pfhr 5Rt?ii« 
»«••• f*f. 1%l ‘fll'hpl «t<tJf nt?!^ ^w« 

c»il Tltn^r 
^tf, ®w ®tc® *it?c?n 
^^■fw '«rtc®5)ii 

<jm. ^jf. R 

f^Il 4C?n C'TC® 4t6lsi®JJ 

c'iiti'n ¥r?aR I wr®cw 

®t?T «rt^ sTjjsi 

«rrwt?5i ^jt«rtPf- 

®ti, w»!^wrl fen®T®tf 

^»i9> »it«i <OT nf»^ 

irrtii?! ««t ’pf*r»j->rf^® ^*f®j®ti 
, <ir^s ’Tffflr ntH >rt^ ir*T ifr4tsr 
I v»>» art^ 


«wjH^ ciwi <•» 

Ftartsfi «r<tH »rw iftw 

^F^r® «t<n fn I *fta >&«> ntw 

•rcrmc?®®®^ fM^f, «f'»t?r, 

cf^cfe, ^tt«an ®fKTft® irji^hr ^initw 
ww 5t«it®n *<t®ti«irt® 

«nji «rfttfj •ft'frw 

*rf«i I '<’# ajtcsjr '■ifii vfirw* 

Jfllt I t? ®t»5 CiWW <»f«l 

caf^ ^*f®T®1 I 'tt« '(tWi 

c*i, ^ts!ca[5 

•ft®5l C*1C® *ltCf I cni C^C® *fNW* 

^tfsci ^t'Q^ii «rrt »aj* 

ai^tsr C*ft1f«'*T I 

©tf arw 

<n^ ®tcar 

® I >»«> artc^ia 

I fsicarar C^T 

uivt^ C«f%nfl|W5T 1Fpri»l? ar^tlSf I 
f^r^»i. ^#*11®* *r«ir-aitc^ ajtc^ ntft 
«rrti® ^tc*f I * cm f®rir ®t®t®tf? 

iiic^i^r ®TU"»t i ^c®rw®®TC*r 

—cnrift. «itf^ car^ aits^i^jn 
cnwfi I ’Tc^ 

CJ^t Wtf^aj ait«!Wl ®Pf»! CT<r^t« 

41®^ aiNN ^ nc? 

cf5<r ®^8 •niw I «rt^ 

^jFt® nt‘r=itw 

411caKf| irt*J»?tit W1 

ftraiaf ®W® arttfjf 

®i ®w m c^twi nm i 
f®l ant® nt^ii i c®t 
unwff ®t«®« ®9t mi ‘l®®Wrt*IEt.t*ftai' I 
1^5W, ®®t® iwf ’Ifawf I : 



^fe*!trnw^t»r--a« »rj^rirtapt? i cfw irpiv ^ 4t:w csrttw? ^iw 

»rJi“3>t c^t\ Or Vfi €fthf«ftfn’V nw ^vsp(^ cwtitw >Ttf» 

*tt<rwa ?tr«?ft?i Oia I ^Jt*ft?5r on cf«ncn»ii 

!ii I ^tc»ra -ffec^ ^t«rc^ ^ «r»i^i5ti^ 

?fC5ff9i f ftr c^t¥ ftff citsr^Or mM I 

’T^tsr nt«5i ? c^ •jtaf ^it^i i 

’it’f c^ti5 cn:« i c’tri arti ffli’^IB tr®, stajS 

f!T*i^f ftwiT #?r ^tf¥i %f»i, ^-ntiS ^zsn c5tit«», 'e 

i9fJTt«f5i 0rc5 yq^ f^| ’a^ff^s >TT?tc^j i 

I JT*tOF %n 

nt5“«rtrapm mn O^'ef’^ii •ft'sai m ^ «tr^!!^*i Jit?^ ?f=5t ntcf i f^Pr 
5Sft^if I 5»ic*^l 1 m cnt^fsft 5»t*i^a*i c^f^ttfnw- 

^afr® Pfs* ^t’T I mw 

I isit^ ’^PFfl C5t«r mn faf^artOpf cntntllSfl n^ «c^ 'ttc^ 

c^H ^ff I 4 c^l . ajirfsT i 

^t:^a ft® sfa—0»s ^z^^ T^'^m m C’?t®f 

niw® I c<t?i ^i»ii 5f^t^!f?j=rs^FOi «thc«<r’ft^f 

nft<fl I cwtii 1 i ®^4 »[Wasr 

’iitw?! VR pFi ^Rt!5. 3i**j<» ^cfl Rtaf 

^itn ntiS^ c®tut»i-ff| ft® ^t'911 cHz^ «rrt ^’i®tl8 «Ttt«r®tw irtfwfl 
cn*! I c^OntPrw^t’T ^tfar^fsqtn c^t ^rtst®?®*! 

^r5®5it®’ *ic«fj ffH ^tfcwi fiK am. faanr c^t^r ’trar? cat—^t^ 
•afffa a^tpfta ®ac»ia atscaa C5ra ‘a® atcaa «rt5ta i 

!?tnai cetatn—®tc® c®ai5 ft® ^fa?® atotff caiaF «rta u* att»j nl^ca 
•lantf »itatc*n Rtcf I ®^a fa:>rtafif f^fam icira frc*f awa ata^ ® 
twa—xiai f«fa®jtaca t*rta-<aa csca rw® pi®a «t®a^'t® c*fcac<a i ®t^ 

’ajtai fawa i yqat^ f® ®]:a caf atataa fftaa amaa ®tci tai®i 'ata® a^ga 
ttPwtcaa att»i®r ®^a «?tOF <fla«rtafa® «itfa®tcaa atf ataawtf®® faa®taa 
ata®ai ®caa 'ctttat ttfaPin’ «a<t^ \t%z^ ^p5tta ®ia® ^ m caat caca i , 





C^fST Cft-I? C*!t^fnS 
?«, feniil cni OTW ^irf« 

¥tfl I «it’itr«f9 af5ii’j^?r 

«}^f^r®, *rf55t955?t? *4^^ «l’N'« 

sftsf'hsti^ *if^?j fifcuN ^si ^1 «rt^^ 

Eft’ll ft»i 5*111 c^il ww n^ «sjt^i^cwrgfl 
*i%a ntftni ^c=jv ?ptw 5t9!t*r 
f«Fi gjin 

«piTj I mni 

-aftlF ^t« f^g ^tt«1'« 

^tgl *(f%55 ’iwr fai 3111 

aftgf ^«s3I fg’itc^ "fl^ <f?ii 

♦ftca—(>) ^) «rf^«f C'ssi 

« *rjt3f ( « ) afajsrnt’® *ff^ I 

^^sifsT MW “ff^ aRSl 

lf% Mt^wi c*rr^ "tf^a ijMJita 

^«.3r g9, ^tgt« 

»rr?pitfHT fgMta 



fafMgsr 



lif 

nfw M^* 
^v\ gta 

aFa*ii— 

«I8'«>« 

««•* 


&*4» 

«v 


••s>* 

• •«j 


f%i *tf%‘a fgMtw «t?r gigi 
Mstft® *tfl(Mt*t« c^T'eii cMMi 


cMtaa— 


sv*» 

^Vl» 

^ii- 






^>*t 


catl— 




ai CM ♦fatc’^a 

^*i<r ^ai 


^lutcg, wtf Mf^a nfa*itc*i 
CJf^fli gtatcg I 

•iiMH c?<n "wsr cfiMa 

'8it*itcaa or:M JitMtfng 1% aja^\8 
Mtcf I 


cf-r— 

-rf^a nfaatl 
flntcai 

^trafaafta gjssatl- 

-(l^.dlSf vfl.) Ir*^ 

^tlsf (l^.c^.)— 

«•• 

*tp5«l 

\9 «» 

C31WtaMTt^— 

%•« 


>•> 

artnm— 

Vi 

'sta^-— 

• i 


dll <artf •if^ 

a?i glitcg I c^taa ajafta 
afaw astai^a **a ai •*« ^ 
Mtlc^Mtcai cfMiatlmi-l^ciH « 
^tCTfaafta »rt<ttf^g “it^ 

^ ^ f 

cwriPw « ^artf ^rtslfa 
Mtflf ’iw ^1 nflg-h gf% *{tlca, 
wg Mtl I fff 





cf<n ift^, 1% vim 

mm\ 

c»fm—ifv «fntn 

«t«t« ^wi c*itfet?iS %tT:^ 
c<r<n m «, ’f^’TCTf >^*» ftfSjiH 
cnt^ *it«wi m I *ic<fT »•• f^fwr 

^Sf >Tt? 

Vi I V I 

^ti =0^35^ ^1 <<l^ «>• fllfai^ST ^SI ^ti 
nrlt^ «rf^ ^«H»rw 
^5f vi^m m m ??[¥ts (nv v^vs 
ntc^ ^ nt'sii 

*ftt5) 1 vif{ ^ vm cm? 

’fW '^'gf*r <iiV wv{ 

nfti'5 I f^^tn 
‘111 ’’pf® «if« *5?rt 

=111 

’?td?r «a^?ta 

^»it^ ^ff w I 
<rfs?«f « ^tt^f3 <rf^aF 

vmU c*itlh[!8 ^^>a..* 

ftPiiJT wi nt^Ti 

^tIc^ «r(ii m ^rti Ifi 

^••* f*ff»i^|5r l^r 

wi >rt«iwi- 

A «r^*t ’*%i v!sm ^?ii 
c*rrwin ’RtNtcwn m ’jflftA 
tV «tni ^Wcfi cm nf^ 

^»its c*«*ll m flc»r6 

*tv*ni«i ult^ mmv ^ i 

<iftt»j >j»%«» >rtw CRtlt^jS .<’•1 ftPii=r 
fltftt^fll "tfi? *itt^f 

few iTRtfe 


C«r«l1 STT-Sfft ¥tW 

•rr»rilc»i c^tfe 8>*5i ftfiiw ffwt'titfe 
nfi« nt'sii ntcif i 

c^if 'e ^titn—^iMcws cm 
l^ta I aR*il cfm 

^tlc^iiE, <fll >ifva fe«.r>f9 I 

|^t9 c^itfe nfsNt^ «i?Jitsr ^«i 
sT^f I 4| fem9 ’Tt^tc^T >»«►«» 
c*Jtl c^ fe^*ii '®t^t?i c’ltl •rfts’H 
•’88 f*|f»l?[^r flc»^lPifet? I 

“rf%»—c?c*t •ftu»it*r- 
nfv few^csra «icsT¥ 

oT-r mv m ?f i c^ »i^»! 

*f«rtc<N ■life' fe«.nt 

jjf. 'st^l «it*ftw cm c'^^ 

nfijitci ■it’««i fniim I *itjfftar '6 c^m? 
»n<ir-fen^»i cJit^itaftll ^t'Sfi 'itf, 'stfi 

c«^tfint:si« jr^tsT nt«8i f^nitcie i f^ci« 
^v[ nfi*it*i Ifenf5nt«i nt's^i flutciii 
c5T<rm nfa^rtc*! <^1 ^^8? n?ti<f 

*itlPi^'e 5ffet®cf I '<1 ’T^^i ^f^«r *nrtt<ii 
3T^t5T ^Vi'S 5^C®1® I ^tSC'B l^ti c^itfe 
«<i<t5i 'f9!i HI I 

'ii«rfR c^ jpf»i ■fffe'n femii fecit^t ^?ii 
W wf»ll V% 

«it« V »cn*isr—wi, cm wi 
c’rrfiifr*! V lfew^8t*i ^t'fffe W5i 
w ■twi 

m ^11 *it^ ^t«f IftfHcf vm 

*IW =ffir® ^tCi 5I1I >tt«f| 

»<il >r«F»( fe«>n wm RtRi fill 
^fe«tci, wii cfl m >rt? w f fiiit 
TO ^Sf 1lfet®ffe I 

cftm^cw ^*rti. 




Vw Hill «H 


Cl, >Tjin citfe 

i^w •f^i'h !••• fif^w 1?ii 
>»«• >rtc»ii fiiti *f^ 5it«i «rf% 

i^»ii •*< ft?p!r»n 11^151 I 
ntw Cl 3 if»i or*r fnitlii fli, 
^titcii «it«f nr^ti 1^11 onc^ 

I'ftltl Csfefl Cl^ 
iTHtl Ifftt^Ct I apci Cl l5f^1 ^ftf 
•fttci. ftici ftf«5^ I 

ftis ftm’Fftn cmw cifu ici «fcii 
Cl, «rtitcii 

K.’n ^tifcffl "if^ »ifliiTCfi ^tcar 
itftiii 

'ilf ^ftfS itftit* 

fifWl I ftcitt^ 1911 llltCf Cl, 

I'iltl ltd 115 llci !••• IMl 
^iid ijiiti 5ftic^ *ffci I ^tfti nci 
uti ift«f nil nf«ii ifici 11 1 l^ijtcn 
nm ^ti'6 entail—i««ii 1 ^’® 
sfir® ntci I ’®ti ^tcil cii 

l^Cl I 

m-iftp ci\i:tiVftv 1 ^?ti 

ijutcii Id'S wi ^iti it*i 1^11 ’itircl 
’jfi^trs ffftii iitPrd—irtitcii 11 I- 
itimt^iiftcii «rtiii «titi itiniT 
utiti ft^i«. feintii Infill itit^i I 
ftFH ^1 ^ti ifi-ilv ftf 

^uti ntftd? vj>«* 

itcn ftitci cit^ i«tij 

iftpi«»"T'lt^n uil^ iH 1 i«tij itv 
wtm ititlii'e ^tit cfii ntciftm 
iJi^^ iftFi itw ^ w lid 1 
ftwri^ii «ftii^ wtftii I «ft^ 
iftw lltltdl c^ wtd^if 


istitii ftf»r« ilitdi I i^titii ftiftiftr« 

iln ii*li‘i*fti*^n ^ftc^ii— 

(>) cwtiti-'stlti ifv I 
( 1 ) i^cari ‘si^ 9t^d 

^tutiti ^tniT lid? I 

(«) itiitifti iftp I 
(8) ClVl 1% I 

Iltdi iciT «rii ?II5 cni ciidlili 
•fiWti idT ^itii «rm I H itiitifti' 
iftPl «rdtlll C5ll BftlC^tl <ill^ lltl 
miti'e ilitd I itfn iidi 

lit! iTiiti ^1^ iftilci I "if^ 
^MtlCll Iff ills fllTtll If^iwl 
5tq illtd'«i^<«fl5 iticii c^t?- 
cafti?5ft!c«d (Icic^liti iidi i^Urf 
Idiil iftic^d. witKif i't'8f itci) I 
fl« lltl lt»11l9lt« Cltflltl 

11 lldftiti *sif ft> fd1 Itltll^tCl «ftlJ 
cfti iit< ilc« §111 iftc® 11 ntridf 
ci^ ftl 5f»ld It I 
it?l liti ui^td fill 
«itdi 4 I ifi iiK Cl m 

iftr n, 'sTu itfcii ici* mn 
i^ftsm ftdtfiii itititfii m 
Cfll c«tci Itl I Itlltlftf Cltltl 
Cl i«f^ n, «if^ m iftiTd cil If 1 
iftw utit'si ici8 I'fte fdi «idf 
ftm If^iftwNI «<il iicii 'Bititfliif 
Itiltl fftlttfll CldSCt® ^tftfl*The 
Atomic Age and Our BioKogical 
Future* Itlf ll HCI ftfllTdl 

—ifti wftiiti HI ifi «rtiw| 

Cltl (Cell) Itlltfftf ift? llcf 
iftii initf itt«r. ^ ^11 w| it Hfi 
ii^,.n^( «ftiicn n 1^1 ftpi 



«iif4r*5, w ^ vtiti 


<<1 «ftnr v( c'^r, 

ci\w[ ^1 '^*1 

nftl^ ^Z?l C»lt ’flt’T •!W'« 
*m ^^lif j;t?i i 

JTtf’isn 

^tl I fVi vsm 

?S, ^t^tff C¥tsT '«V <a[^^ ^I’FT nVi 
^11 8r1^«r^ I 

^t?*| ifftfl f^fl cHtf<f^ fs ^11—aRS[ 

^1 «itc^ I 

nt^c^ ’’ftf^r’i mK wm 

w>T 'sr'«r=?i ^flil 

a'«rtc^^t3r ?f, ’f’Fwl 

<«l t5 

f^^c*fs ?f?ii i?f. aftr- 

>f«t^ 'sif^aFsr ai I 

^t^lT^'S Tltc^, 

^t?1 W I «il ^<!t1 WNill 
4^^ f^*fm <4t 

l^>r— ctV« “ff^* I 

c^ n^a fe«,>r. ^t?i 

«it*itt?9 ^fiTl at^sfa^F W 

^»!i c^ >lfq 

fft, ^^t'e y|r« i «?«i--f% 

«?ft511 c’ltii'e int^w I 

ftl t^tat •fwt'f I 111- 

ijttii «rg? I iffttwi 


citafVf^ ftni-4ff«irm c»i\«-“Hlw 
«rw «riflt:«r wif i nftii *ift« 
?a»il <a^ a?ft«ft«fiir 

*rthtft 41 ftrif 1^1 
Ctrl ifti «ftii«, Ji^tm 
^tcf I «ratwcii ca% 

■ife ^tiat 4| %<.5r 
4^ »ltl1 Cl IJlftl 

i5ft«i itft, «if^ iv^fci cit^ nftiti 

^ > X » ftc9^t'«aft I i»«*» 5itc«i '«itw- 
ftiti n®<c*i^ ftiti ciitlftci Cl, ^11 
v*x>«»* iftlH "tfv ¥W1, 

c^n «ifr^ *111 41^ itft t X >•».* 

115 ¥ft Itsi « ItH 

it« Kci I iRtm ilrs 4rft 

^-oxi.**^ ift« iftll 

itft'i ^lU ciit itlciscf, wtitpri 

«mitwtii ^ciif ci^ itl ^ 

I 4^ iftP «t»l^fCl l^lCW 
«ltltni csitl ftl -iftRJ ^<P11 
H'Stl l^Cl H I ftfw ClCll ^iwtftc«1 4| 
5111:11 iciiltf iit’j^ «itcii 41^ fts ftF| 
iiti i¥»i« ilitni I fti 'BTft- 
cl'cii 4cati:i Cl ii5ic^, ■ 

wi f’^us «rt« ifvi iirw 

^ti ^tltCl^l Cl^fW Cllf 
i^tiriwtci 4111 ^1 wiftfi fi lit I 
iac5i «fi 11^1 w 1 





^tCf ^ «ft^1 C’R^t tfPffl Wt=«1 
*trir« mw c^tv f^Ff^i^lS f^» "si ’^'ii 
«JrttiRi *«i 

^t»TC« ^Pr ^w^tc*f vat ^ta, 
a ac«a -rap farf^alS •tr? 
c=ft»F ac»i I arsau na wi c*irt^^ 
cftar •rt'eai atca i a^atw c^t^ 
naffea ait»rr?l—«ilB »ra ¥a»i1 c^rv 

*rt'«ii ata ai i ^racat aftai aa^ta ca, 
wta 5pta^f5 caf%fa«tn i ^ra a^a«il 
caw <aal aacaa cata? •rt'Qai ata ai— 
fasre can nap 'e arat^ f«ifaa nt'«ai ata 
«itata ^aa's cat^ •tt«ai ata i »ai8 
f3i^ a'ca. ^anta ^na i n^* 'e a^atfe 
nat«ftaf c^Pt¥ acn «aa^ iflt fJflaalSa ala 
a^'ata vtcn i cafta^ ai 

at^tn c»i\aftii at^ at i ??^at^ 
caatca ca^aft* aw Mew, caatcal 

c^taft« aw I ^a caVa 
^antacaa arw *> ^ catwa «fwtaRi 
^a nfaauata na «taw^ >• fafaaa 
^a (> fafSisa-i* aa*) caW ^antaa 
aata nai~^ia %^ataa >• f^aa 
fat aa i ataa catatcai 

ataatai ««aaa aw fai nK 
aiata cnca ^«»ntaa 'ata'e caw atia— 
^fS\a nftatata na ^ataas naatwa a(^\an 


t’ftna ataatatc^ fa: fea enk fe^ntaa 
aw ai aata am 'na^ a^n nfaanata na 
'S's fa: ^ ^«.ntaa ata i at^raata 
aw >v t^: ^ 4a^ ata af« enw ^t^tca 
\’t fa*, ^a I f^at^a aw fa: ^a -aa^ 
nfaaaata na ^Wtea fa: ^a i 
atraa na catatcai ataatai enta 
a‘a fa; fea ^antaa ata i «a«fn iW1 ^tae 
f%al5 ^"nW ataatai «Taw wtw— 

(a-* ft; ). at<n? ( >'• ft: ^) '« 
aftna (ft: i?a) I ^at^ nat«i^ catan 
ata ca, ftt?i nftata l"nr^ ^^ft 
aaata «fw ^ can*t cata feantfa aai 
aaata i 

cata i&antacaa nasftsta am aa 
Carbonization I u(| nifs «rata— 

(a) M ^tn nratw, (a) ftn ^tn ntaten i 
naf% (a) n<aj aj^i^ an area— 
atia c»i^a feantataa cata naifts awi 
cata ^ntra ^aft aai n«a aai naf« (a) 
iRftra aa—^ wn: <aiB nf« *itn, 
atai ‘aw w natn ca% ntaai ata vaai 

^wa aiaattaa weir i«| cata aiaata am 
caw ntn t (a) naif^a nrtn aa ntaai ata, 
f%f nrttm ajttatftft'a ata ca^ atw i 
wlttmftwca wtea nrtwa itntafta 
n^a[% nftafw aa,wti waH tnafijia 
aacfwai twii 







arta 

Coking 

Coking 


temperature 

temperati 


••••ca:— 

ca: 


-r®aai 

aaaai 


®ta 

®ta 

COa 

&■• 

^•f 

n m 

8‘« 

*•« 

CO 

«*e 

8*» 

Ha 


(t«*« 

CH 4 & homo- 


logs 

4,4*, 

WB’* 

No 




<4^18 -fifTt wMc® ntw, c^sr 

s»i ?rijs( sFsr*! 

I'ff ^tf—^t?*! «r^« 

?»ii ^1, «rt5ii cm 

^1 ^ «8«Vc»r:—B*** Of: ^tn srntt’r 
’f«»n c<irc^ ?? I 

*r?t<^i8 f*ffer^ 

^ ?Fii, c*r*rsr ?i 
Thermo-Setting resin, C^ ’T^ 

sttt^ *f»rt< «t*f c^^t5 •fa ^i*r 

ata ^ta ^ta c^t=T ntaa^"^ 

^i*r ‘srmtt’f—cal n<a? i tixtsf 

ca w *tatc<a ’»itfa'®ta afec»ii, (ste ^r® 
•ftca—(>) ®t*f «icatc’f wi cac? ftg 
^^“f C^CfS f^Ca (Thermal breaking of 
the coal substance) ®a*T natC^a ^ca 

^aai (a) ^»rhr ca aa ®tn 

^«ra *rirt«f atc¥, cn-®^ ®t*r «fcatca 

®aa •rftaas fi I 
« 

*^ 1 :^ a»n acataf ca, aa aaai 

aata aw, c¥ta ¥aata c¥t¥ ^®fa aata 

aa®i caa^ ^rlm aitati fff aaata aa 
carww a<ait faf^ 

% 


4attcaa a^aatca faf®i 'sisiaixas f»i^® 
^ai aca atra, att^ a»ii aa Blending i 
^ta'sacfa aaata ca^li afaatca atca^ i 
^a®ac^a 'eta aa*ii ^flaa capita aa5 ac^ar, 
ca^ ®ftca aas aacas ataca atai «• aia 
aa «ita cata aaai at«ai atca ai i 
ca^ ataci a^atl blending aai aa i 
cata ^®f?ia atataa®: ^tatcaa- cfca 
vstt—84 blending aai aa I 

«faca ca ^^a ^fseia faa, ®tca aai 
aiai faatl^ (Beehive) naf^ I uBtI nif® 
a'^sitcaa By-Product aaf® caca aitatai i 
artca ^aiS aaata atai ^fa ata ®tTa 
at®tcaa aca aiitac® ai faca aaa aai 
ac^i ca ajta ac®i, ^i at'«tca^ 
cac^ caaai ac^i i fag cata atc^a 
ca®, ^ta cataa 1 

•ca ^< 5 a afaat*i ajta at®tca cac? 
ca'eai ac®i ®ta aca ca^ «iaa aqfa® 
aca n^c®i i fai a®^ata atca aaf®a 
«r5aa <iicaatcal aa aca cata i a®<- 
atcaa -sfafa® aaf^— By-Product aaf®c® 
ajta a^<sfa aai aa 'aa^ ca^ ajta caca 
aa fafaa ^tatai aai ata» ata «rcataf%®i 
<aaa ca^ <fla^ aitafSa a^tata^ faatca 
ara^ta aai aa i a^tcatsj «fata 
aaf® aaca facaaatca ^atcataai aai ata i 
fata ^aalS cata-fit atafifaatta 
caatcai gtai f ifa|5a atafaca ca fafaa 
caai attar, ®tta aai aa Quenching 
tower— cata aaa cata »aal8 

»rtfta atattai > atta ^la aa ^ta 
irai aai aai afaiSa ata fata caai 
atca Service Bunker— lattta 
«itaataa aa*ii «rai aka i jiihta ca atfli, 
atakar «|^ aai atf«r^ fk*' 





fsin cwi I 

pPliT «r^rMs (c^ cw*ri 

irtt*! ) 5!t«J Coke wharf I »<l«ttw 
wn f^Cl - it^l C'T'Sfll 

c'tc^ ft^i 

iftinti ^t'en VI I 


gas main I Charging 

hole «(<K WlCT'e?1 

l[K I PcgcneTator—^l^'si 

silt^f Regenerator f*ftf f5, 

<fll5 ’r?i*i ’'Tt? ‘fl’**' 

’fjt’f *1*11 

•sttsi*! •ffl c*it?ti»i *tf^*itw 

^t*r *tt«i I 



>51^ fsat 


ffen wU'e 

cv\^ ceIi ?fhi wvm I 
EtfSif^’Eta* ftat ^11 

'ilW Pushing machine—'ilt atfa 

jrf?t?ar «rac*r ?awtl5 xc>! c?'6ai 
fi .na^ ^’pjS »wi «t^ faiaa atai >|5j’e 
c¥tf ckn m c^fm) 

v\ rrawtfe wtata aiviikftcaf 

’Eca cw«ai iia i «f^i?^a sita catt^ 

*rtl® ¥ta— Hmv atai ^*ta fVi’Fa 
waaftiS ^ wta»rta 

aaartlSt^ ritttwi ^a 1 VK sraa c^t? 
<srE*i vai V VK tv -iiaw «ia^? caFt¥ 
Quenching tQwer-<« ffWata *ra 

4i^sr rft»r cf'iH v i 
k^ar «rt^t«rr^^ c^atrsn fcatf—‘tl 
wi ar^n fc«(caat5f 

faja ifitar aa? H}rdra^4i? 


*31^1 a» 5 i ancf ca, ’sitatraa cacia 
^a«ita at’Fata wcf ajaatca 

ca-r ^^faai m attaF i ast^ ^fafta v 
<fla^ «rfatr?a cart's ca *11!^ 
^awa ^ai aa. ^1 awl rttaa 1 
aa^itw ^asitfa^F •laif^c^ rttaa aca 
caata fm atai atl 8 «{caaatfa m car® 
ntca cni a^a^it ajaatcaa ^*tcat% 
ata atrEi rttaa aaf^ ^natia 
a*;i cac^ nna ca, wtca 
^fal atw c«c«F fata <aaa (safe ataita 
atai V 'aaa ff^a aiatwa «?!> aai aa. 
ata ^w ’Eaai ^*riaa taa? fata ara ata 
naa aFtat at {5 art'^a aai«^ ^taa 
fata? aria ata I 

caEtT-rflt's ca, ta'sai 
ara, astti aitta ca?^ atat®"^ 

^aaa , ^ ^ ata,, att« 








•rtc^ \ <2t«rw ^vn 

cif««i ^ 5tf^^ ’♦ten »it?tnTi 
f^’sen ’sH ’T^'Tt^ >“•*'’ w ?ii«nnI 
gfftc® 5Ff»^i ^efl ffreil ^•fna 

cTni n Tm 

’Sfli ) I ’rt‘(t«‘i«: i«»—vi^j 5fJis 


^t>n *r:^ ^U\ By-product f^C« 
n 9rtt»T n» ’stc^ 
citn C5('«?11?^ ^c>! 

f^|9 f*ic«! ’♦tf njtn'e 
T^m ^ntf nt'«?1 ^t?i I ’titcns 



fsa 


•itt’t c^tf ^<5r3 I «t<*m 

few ’stenw ^e^r ^fisc's ^ 

?fcisfl c«i’tii c^?r i 

enm c<r:? fsf^9 c^ •tt'sm 

^tr, ^1 ^itc’f c^'fe c=ft*r f^sr ’♦R^ft'S 
ntn fn I ff 311 •ft'e^ri ^tir '-flcitcf! c«itfeti|5- 
«te^?5¥ti5t faFfsirn ♦wi - c^r- 
ttt«, ^it?:*itf3»ifi, c^!if^^, H^3 i, irt*r- 

^Pi3! c’vtR ’rjt»T I ‘flt c^ft«i4t^r c^cv 
♦tartff ^t«5l ^t», ^t?i mw 

^»11 n '®S*1 e’ftsfl Liquid gold I 

fsf^ firnit«Fftii nn—ar^R, 

(«rtm ^11 

sftiR ^rc’si^r ’re^r »!t«r 

Plte »tt<? fecicRi nU By-Product I 
^ Coke oven 3{»ir® 

Coke oyen & Byi*Prod«ct Rfff- 


m c^c’s ntn, 

3ff»rt^ i**'“ cst: fe'5tc*f at^e’® n i le^tcsf 
cnteRii sTt^if^rtesr c^^tsi «it»it^ 
’frr*t ent^te^n n—n «fTt*r, *« fyi 
c<rr’v f^*.’?'® ’titc’r? atsi i ifB 
njt*fl ^91 n 

’fiten ®tn fe^nf?3T R'*r®1 Calorific 
value, *ltlFV^ C^TC^F fe^*ff «fjt»t C^Tt^ 
'«*i c^*li I ’in '<i¥|B aNi 

®t*i ca, cnt?fata erfw 

ca-r naa a^ta far® *ftai ata, ®ra c-ra 
*f^f ca^ few ®t*f fe^ntara aa'a f'eil 
ata, atr^ m\ m atr«F Preheating 
of the gas I ffl C¥t»1 mtia atfel- 

a^t^a at^ata aa^ entftata 
m^ vai ata ai,.aftaa wtaeR atfecst^tta 
c«tf atca «ea^ aitrari fe^fffe #|^. 
atn t wrata atiF«.-!jfta arfta 'Sf 




511 cnt^t*ftii <4i«f5r «ti*i ’r<w fti «i»it 

^55®tcn ¥ii Coir'S *ft« TOtii gepfff »T*i« 

«i I m 3Ft5il ^c^?f m] I f«af 

c^, c’^c^ 1 f^if^ir 



«r=?Wff T^cfea irtfi f&caj? 

’it^tc^j m 5j<sfi f ?«ipnn I 

k-i5 ¥iic® 

«rtf |cl5« «rntt*i fii 

»rt«ftii*fis m ^ Wi <ti trw— 


^tcns—fsii 
^iinn<$ fifint'S! r«f^!i'®f9i ^t«fi i— 


C¥t? “- 


IJt? — 

tt 

<a 

C’®*! — 

i» 

• •14 

^tWtPl«1 — 

» 

• *44 

mfr — 

)i 

%•■* ’ 




¥lnt? cy fwjt^fenfsr, 

^<t<. c^ fa^'jt^ftcap?r siay firca 
^tn aaifBsj VI ’ftata*! »it»i 

aarta i ^la ai’iraCT ca^il eitin ftata 
C3F« faapjtsa^faw i ca ftf«a 

aana ajafta afai vt, ^caa 

'^t^tcaa's i a^ aitftraa 

‘aatraaafta fai feat^aaarain a^n cac« 
atca, «rta «• • •rf^ftiaa, atia^ 
m VI Shapes aptata csf fayjta^af 
(iia^ -srta «>•• ^ta'tcaa f^ffii^i ^^Tfa^fasr 
ara^fa ^ai ^a ^®fa ^aata 

3aaa i «a^ ^faa ^taa v\) vi 

Regenerator ^aa^ ^acaa 'si^H '»lt»T’I 

gift I g^ta f®^a ca'eai v ^aa^ 
^1 nca captw nfaa^ ^ai g#ta 
ntc< ca ^fa? att^ «rfaata c^t»T 

’TtH ai ata'v^^ta ^rita cnt^tcai ^a ‘aa^ 
^aa "stca ^tn »?]§ ^ai vi» atcas g«*ta 
f«-sa^a aitnataii c»r: afc^ai 

atataa®: caatca nit’icf cat^tcai vi> ^ta 
ait*fatai >«••“ ca*. atc^i 'aaa 'sa^faar 
cac^ 4^aata ata ca, g!?ta atiaa 
Regenerator aai aa mK g#ta faca 
ca ajta cat^tcai aa ataa atatcaj, cat 
arrtaa Product of combustion 

cnt'ptcata na ca arttaa a^ai, cat 
aitiaa Sensible heat aNir«» atttaa 
«tn t5 ^taata aa^i cat mtac^ 
Reg€netator-<aa aaj fataFtaai aal aai 
‘aa aa:a airaaarPr «t*f Saita aai a«a aa i 
fn'W aa, atata*!®: aitaa^i aa cat 
Regenerator-taa aaj ftca ata. 

«rm afatwiaai m aaa atasta g#ta 
i^aatfttar) cat^twi aa 


ajtcaa atatcaj, «aa cat ^ta 
atatcai atai g^a %5a «f^a 
Regenerator af^a at^tacsF faa'itatfa'a-'fla 
atai fafaas i fafSiai fsa'itatftciffa 

atiii fafa^ i faftai fsa'itatfa^ aiaatcfl 
'gals ^faa a^ai aaa atai arat«ta «it ca, 
g^ ^ta aaa'6 ir.«® cas-^ia atatcai 
Baca ai, astaca gftfagfacal «pr^a aca 
atca I ataa fafaai fsapitatfacsFa facaaa 
‘flt ca, '^ta «icatcaa ata fafaata 
atfa^ta afaa^a act uia^ fafaara 
’«rta^caa« afaa^'a aa I fai aita^^ 
ataa^'a b’*«“ca:-'«a ^aca '«rta act ai t 
aca afa fa^ai faa'rtatfaarca atatt 
cai-'fla ^aca atai ata, ast^ca afaaa ^at 
'a^^^ata a'gfla ac*® aa ai i 

«raa gltc« aaa «ft®a caeai aa ait‘^t«> 
atar ^a« aa, ^aa a^ca a\ca gaVca 
aaa aai aa—'aaata v**" ca: aca 

caca ft«ta ^cna «Fta*i atcap ai i g^c^ 
ca ^faal faaFjtatfasf ajaata a^ai aa, Indian 
Standard Institution-t^a ata ^igatca 
«ta aaa a*««—a-vs* i aacBca 
ac»ii Quartz at^i, ata ¥cei ftsaitatfacafa 
aaa cac? atai ar^aK <at aaa facat 
faa^atfircsra mt'^a fasta ^ai cac^ *rtca i 
«ta^ »fa¥tcaa ^ftca ca f^alS t*^® ¥ta- 
atai acf ^ica, caatca ca aa c¥t¥-git 
¥rfcf, cattt?l5€faa ^ca caaif^j faafn fta— 
at^t^ata ^*15 ga^fafat f«ai8 a"«5t,< 
ajittfta ¥t«r «ita« ga atc^ra f^caaa 
atca 1 ‘a^faa va vf ta c¥t¥ fea- 
atfcaa w^m mtm i f^attca w|t gsft- 
taftt fwafS aitctj—4t<*a « 

tt^ ^ta« aa >»<» aitcii m 

. ■ . ■ i 







^ >rtw i 4? >^ w ^ 

cftf §«>nt?c^?i ^tci| I *'^^® 

>(*^< 5ijt^tfl^?r 

ia«> jftcii ?!l5 »»«»• ’rtw, 

^«.*rtiR >8 »1«F I 

nps^i^f wtwf c«rtwc^f 

c¥tf t«.*rtf5r ntfl« Vi »«J> ’Ttw-w'si 
^ ^ST C^¥ i 

cVw-iit r^ri^ 


«rr8t9R I «rhtc«rir c^vi ^ta? n^ve c^t^i 
c^taf-^ sf^rt 31^^ ifn fSr, sit® 
«rt5^!( I aj?5 

y\m ^C9i *ii:5r i si^'*itr*i 
fltfnm, '•ftwft^i. afl*rt*f « *fP5^ 

f^cw 

cifr-f «f5)« aitc*ifl’ai« aftntsf c^tJf 
’an f5J I CTfCIfl 

^fi ntn, 4f»rT5 ^f% ntn i 


fwi^i-3RTr? 


•j'awfl nNt*icfe® 4^cnf«- 

cfenn ft^Hf 

ar^ i ^ca? ’jk*tt’f^i 

^ntc»r 

c^'ssinn^ ^c<tn*f5» i 
‘«f5 ^ »itfi9 ^’ipn »r^i5n 
at*it8f^v ■-’^1, car^« *i“fta 

*r^tcw ’ft^irr'^’a 

af^ji 5itft Tvtm ^t’Ttca ‘fli ar^ 
ntItflRnij c5c« '®*i 

wt 

I 

nt^c?iit»« 

I ^tS fnnwfflci 

(Chrysanthemum cinerariae 
folium) ^i^^ »n^ «f^ta >lt*n c®faf 
♦ft'eai i 

nfl^trt ar^y nt«« 

^ sit I a^Jitn wsna 

ffsisi taj c^ fntfi 

cat<t*iifew ^sitn^lgstt^ig i|;rt4, ^fif. 


»Ttt® ?tin ®t: ‘flsf- 'e ’Ita sr^^^ai 
aif aana faF^fsrfafsi^ ajjtfJf® fstcs 
spnsT 

istoi jftw ’Stai uq# »rtirta*r 
^«fa ’ansT, at 

«tta I *m a?ta« 

V* ^1 a^'®^ ca^ 

aFt^¥?l I 

«ttafaar naVta caai ata, 4^sF"atfe® 
at?ja at «rt%a ^*ra c^pta faun nf^f^ta 
^ a^ta at <i)a^ fl^atcna ^ar?« 

n^-rt^ ^31 f^ntja ara^ta spat 
F»ita I 

aaa n^ta ‘«i6 n®® ^ai atia, «aa <« 
aya^ta ntf^faatn\ 'iintsr*i-«a ^ataai 
ntfca at, atntca n^af^® atna c^rcai® 
•atf aja<[Ta aait ®»ica i 

'if^nt'®n ^vt\ 

afy^m’pf^ntaiaa ntjC^I 

,'^ataijta«P5® *tf® ^^ fta ca'iwj cw®, 



^km\^ '6 ^^% 

c>}%tfl !TtW 

®t: 'bKst cw. oiti^n 
fcirfi «rtff®¥ 

▼?l f*r I 

’ff® CStCiSS 

sit^9i |cfe ^ff, ®t: 
cstc’ii nc^^TfitCij vail *i^»i >I>i’»t?f 

^fB csi’q^f'Q iit^cei?i siHlint**- 

^«fta tftf ii*r- 

^•ftu 

ffC^ iflC^ 

'strf? sii«fj # 

Vi 

mtm ’Vi ^n 
^t», \<57 w® sit:^ I 

»a^’^«t apty ®t: cattail s* 

faf^ifa^ta ajtiJff ’ftatir c»<ftv > c»R«rt'® 
wadB ^tattaa c^rt^ti fam 

▼aata vcati^i cnt»ita 

araj ^at’Ra ^ ^ *frtat??^ •aa^ aittaa 
aw at^ja catfe ?*at^»i ^ar^ia Wfc®a 
®iai <aaat'9 cnt«ita^aa *ra 'Sp c«rt*H 

z^ *t?ata »rc«f ’fiw cafata 

’wt’Tca nrtitad^’T’l!? ‘aa^ a?ai ca 
^a atw, ®t^a fa^ta 


a'ais 

a^ca I ^ *raf<! «ta cataa «tw< ^nata 
a^ caai fara faarwa ar^¥tfa i w ca 
fa^Tv>afw apc® ^ajran aat^ atc¥, 

Ita atta, #aT®it« caw atca i 

®t: catwi acaantatra atcaa caa^®^ 
aia^aa^^tcaa aat'^^ca fairstfl® aca 
afaat®ji aca caf^cawa ca, fa?|j^ 
aaaata aa ara faca^ ^fa aa aca ata i 
atcaa atatcai'a *41^ fa^Tvafv sta aia 
> 11 ^ af%a a;faatwl ai aai ata i 

antii fa?pcai afftwr arti 

aata faata arat aata atiBa 

a^ca ata aatfa® aw caata faaalB afaa 
^^ajtc'sa atScat^tattaa catatat’^® 
^arcnfaw^t»! d-rta •ra'lai aw caai 
acar I 

faf®a -ri^a «ftatafiaa *tfar«r1ac® 
atiBa ’i^a ataaa fafwa *ja^ai-faa*tai 
awwi 

'Sp cHwa c®t!S f®W^a ®t:®tf»fefa. 
^a ac»!caa, ^ita ^waawa nafaiB ^ 
afafaa ntwa caa at^aat aw <4^ «fif ca, 
atiBa ^*twa afaw cnwa ^w» 
fan atwp I *f?lata c?ai caw, ffi atw 
ata «rwta aaw ®ta Prawa <aa^ a? w 
atfiJa 5w ata i 

fa: fa ac«w, «aaa wm ati at 
iwt^a aa^ fa-wil aitw, ai aHl# *HS|t 
caca ata a*c4fa aac® atw t a 
cata »flaa ata ^^ataa a«i a«a, 
ai aaiaf^ area ata atia a^w ^ arat 
^a( 







^1* 

ircvRr 

«r*i m'9 

c^ Tf.rs ntnt-«fl¥ jft»r 

jrti’f «f»i i»t»i^t9 n? c»<wl 

m jrtpr ntw, ^i 

^t!Ri c’tw I 'sn ^ m w»i I 

8fW ‘’ftl’F 

»>« J>»'v I 'fll'ft 

C^ZW •'« ^»r ’iTtC^ nf^Tf5ffil!T 
<<> fafpsRfS Sit-In « ¥t*r?m*tc^ 
’Tja^ta ’^Fai fa i 

^ c*r-ttwi 

f!:»i <5? flfwa <«f(5 ^ «fyf® '« «*! 

ata I fatSr® aF»i ‘H’ffe *itia c«aiaf a^ta «if iB 
ntr® i?t»iata ’raa caai ata, T?t»iata 
*ra atailB at<pt®tca faftca ataw's «ra*i 
ataifB ^ ai f «al ^taai c.aial > 

ar»i fa'^ta atcai lata a?tf i 

artftw cat=f cata cat^ af^ aWiaa 
*rt:a orca fata caaa aa, 

c^afa I «al af?iBta dca ai fata's ^nat 
catal ^tsa fk^ a^r® aftri af^ 
'eaja ^ra ajta ^c«?a af®m ai catcaaiJta 
atatf >«a f^ata i (aatta's afafafta 
araitl® fafia^ afa 4aa ca ntra i?tai 
atai, c^ nttaa ara at«?t wa|f cBta 
fata aetata i 


[ a*«i a^, 8< n^ajt 

cat¥ aita tavlB nftar i?tafftaa( i?tai 
a^ air® Ff^ta's f^fa caataa ca, wasfatf 
ai w ai I ^aa atilBtv at?1 afca 
atacaa i «taaa aTt^fa f^'s caaraa ca, 'Sr 
«ratf aai at^ ai i asaa ‘aalB jftia 
fata aa fata cai^ ca^ «iatf 
aa aat® ftaii cafJi'i^fla ataa ajtari 
«rat«r atatfa—^At afaata fat%® wtaa 
aula aia fatal aaa aai aataa aca^ «iit 
waa f ta atta i 

a^a aataa ^iialB ^ at^tf^i*&^ 
caf^ta a^ta *i«lB afa (s-'^x^i'^-ata^taa ) 
aHi attai <a^caPfca cafa-st^ ®t^faa 

C«rttata (Semi-dry dyeline process) ata 

aa I 

^mi, ^firatatft^ « 1®art^a arfataa 
attara aftar fataa ata <a^ cafla §atfa® i 
ftata I 

ataja cnnta fsartaita sp- 
Ifa ®r-taf «• nar ataa? atata i 
<iiaiB fa®ta'a^tSta« •aa aca i 
afi«catal5® atia aar fata caan fai 
®tai ^aiB arft^itfa® itta faf«!«ttaa atata 
na-na attai ^irwtattai aa 

^^ta f^l^w ata cacalB®ta cawfH^ 
cnaHtaa acai ^a ca'sai aa <<ia^ ®i 
ajaatatatm ata caf^taa atata ^ti artPi i 

atw wtw b-* 'eatila ijcata^ 


aitfatatfaata afattsata a?af^® artft* 
calftai c%’ftattat'i?ta aaa 

aaa ®a*i a^f c®f^ cafs^ ‘aafaa 
nfafaPia f^ffer® ^aiB ntai 


»ijti"aa <Ertat®a aa—c»t^ a**ia€. «a-fa 
a®ai atl * aotHattaa a® atta% 

aaa aa i 





’Fsfft^tsr I ®jjti?>]:«|rf^f?(i:Tf?l ^^icsr, f^^tfS 
^A «rf^fl^ I €r»j^l5 ?c»Ti 
•ft??, (ijjg ?^? ?t^? ^t?®i I ^t? 

?t3 fe<t? ?w? ?< 1?^? ?si? I 
'^'s^?}5 9f?«i,’ ?^? ®f?r^i « '«it^i« 
lil? ?f?l f??f5!15 I 

?9ir«i'*f--s(tf5, ?li;, m '« 'oft's?— 

5t?f5 •f?tc<? J{?r5f 5fi^^ I 

Bj?^? '« ?Kfat?r?1 '«rirf?I^C«1? 

’f?<? ?f?c3i? ?91 e:51?, 

^iw ‘«?'i5 •f^K ?r?T 
6t?{B fe’ftwt?! I Sflfe, ?t\, W^, 

'« '»jt^t“r—liil «ft5f5c?f «4|5?caj ^t?i’^? 
?911 I 

*r?tc9f? '«ijt»ic^f?f^ '« 

C? '5lf%*l'5, ^1 3T?t| 

c^ic? nt?i»l5f sri I c?it?*f 

?t?rf?tfV ?«it^ ?c?®f ^f'Pt’flstc? 4? f?r?t- 

ftlSI «F?:^ JHt’fW I 

^«>va ^ C?5f? 

'«rf«H15 «f5t? I 
«ilt?*t ^tc’t lt»i 

•rff?<^ ^9i:»i5T, ^ir?j 

4)?? tj|!F|g nfM «ittf, ^ ^w c»il8 mn 
«ri I ?^? 5it*f ?t«ri fr»fi i 

C3i*t’5f «t=flBa '«ifttPt«tl, «ft? 
ciptfaflsf 

I ca»ff«fljsnr 4f«iri 5i'««j<?irn ?5ifS(tt 


^*r5, ^t^tf??! '»f?^t? liiis ^f?f?artiff 5t? I 
5f?? lillB '»ff?rf»!?t? «il^- 

«r?t-t wu 4?^ *r?l< 

c?f?i:? ?t? I ?ti??^?:^ ??? ?s?t«i c? 

•fc? I 

ca»ff^k^? c?H ?3ii ?t? ; '«i<t^ 

??r - ^^9*31 + c3Ptf«^^=r I 
C3l»tf%lc?? •(f??t‘t 3T’F»l ?'^C^ ’Rt? 5f? I 
?w '•iia •if%*iti ^ 
c?^ I ^t?t^ •f?tr«f? Nr?j 

?f? I 7fif c^ c^t? 

.c?^ c-Ptfar^^f^fnl 'Sfsr C’^fC^ 

?F?c^ •itc? I apt^^?’ft? 

5!r«r ??5T ^sc®i *ft^ *ft«ti 

’f^? I 

= ?^'S*!l + CJPtfwl? 

?t^v5TI + cJFtrsrl^r - ?t^ 

f?OTf4^ »i^5r«!r? <2r5it«i jfc?? c?, ?t^. 

’fit^'^tc?ir ?i?T’fl’rt'5’? 

¥t?t? ?ti; *ft? I sf’J'j ?tc??, 

«Jtl? SIW fsf.'Jtrn f^C’® C’f-f 
»!tc«r I '^tfle mi f^nre, <fl^i8 c«it*f- 
?tf«t«F ?f? ??tc??f ?t?T ?t«fi V( 

^1 Wf\ 'scii «rt?« 

•rfiw ^f»i <flfI c<rt»ii ^tt5? 

«ftt? c^t^t Whif5t?f *Frt 
•f'ttaf i ■ tfsi 


1 







^8^ 

C?<f1 

'5^r»i I '8rt"Bj<? 1^^, *iw} 

«tf.1 

I %f5!9 [^^3 

Vtulu ^'^S{tC=T?f '»I%3r5? 'S ?t^91 
^Tfh$rr«f5f ] i 

^fS"r fulfil 'BUfarn ¥»i 

♦ft^ri f^fsT ^«t5r »fcaa*n ^ 

^ratfsf, atiif ai *ftana 
c*i\fsi^ nwt< sic^r ^ai I ®Jtf^ca»i at*rta- 

c’Ft'^ <4^ jjsia «r?it*l ?casr ca, ^15 

^nttflr^r ^'sfa i «r«*r*if5 a^sjttsia 
stl^i’srt^s—gwa <ft9ia art^fm <fla 

>£mt*i affli I ^ta «iiafi8 a'^^itc^ia 
sit^t&tiaf^r-tt^f’Ftr^a na nfa^j's* 

^ apar*! ^t'sai ata I 
f^lf^i i8fT5TC'®a I f^fa 

^’Ttc’a atatc^r ’fca 
*rffl«r« sfawa i «tana a? c^ica^a 

*Tt5traT ’!?<f^a*r casi^fttA? 

mm aNi '3>t*r fac^iat ^Ma 

’fjtnc^ cat'ic^a acar *itaiTa fena ^f^ata 
asai I ntacaa sit^i acsa call's 
fsfa <aa^«tta arta »T^<5r? apraa i faife^i 
cwajqa, ^i5 ^f®a ^«iat 

w?afaF9ta srataaf i 

•iia aa f^lf«! §f5 -Bisiaia aitn artcaa ataj 
^ta ajta '« ^nalSt^ ^rtataa 
faz«ia I ^{8 9iTt»r ^taa araj^ ^ 

catai If^a atai ac»ii i ncatal fafat^a aiaj 
’ftataa at^cis atai atai ca»?, «jaa 
l|^a^ ^aa« fe«s»rtr^ w ^ ca^tiaf I 
«itae aracai fafafe *fca fa^a atai 
at« 1 fmna? , a?*!*? 


ca, tta ^5fa aita (at^attaa ) 
ataati^a mw i 

vG 

aa<^i ?8fal aca«rtia faata aac^a 
«i%t«ra csFtf^lafai^a aita ^t?i ^ta 
ff aa I ^^at^ a^afapata aaa at>?- 
aaya csptf^fea 3»'® <3T^a ’fca; a^ 
'^afaa^a sac*! 'eii i 

fiilf«!a ataai ca, aftaa ca 
ca'tf^la «rf^raa^ nfa^j^ ft®?, nt? ca 
aaw^atf-a'ca at^ nta^a 

ai I f^fa ^fat^l a^ca caafa, ati fataa 
capita «(fwcara wt^r ^cai naa^l ’^tra 
«aart®f fa«t^ ^atara at^a «fata ^caa, 
facaa caata nti ca 'afaftara ^jta kai 
^ a afaaM ^<f¥ana > 2 raa«ta feaa 

^^a^a I 

cat?*a f6f¥«.af aitatcaa- 

ata caata ca» atafa^faaf «ijtfac® catata 
'»>i taca 'flaraa'a aita ^^aa aa i <<1 
aita at?'« a^atcaa ^tlcgtcsfa i fawta*^ 
caaa^« uq??^ a'a ata i '^ai 6j’?a 
8jrta ca^ ?a 4tnta fa I ^ffetan 
^jtc^fba orata— 5 ’®ta at^cftcara « 
«ff%tataa atatafa? faata ®a 
^<sna aa i 

f55lfa ?rtca5%JTa *f?t?ta ?ai wta- 
cea I f®f5i aaraa, at^cstcara naa «aaf8 
•nft<, ata atai «rga csptfafla 8j(tt?i 
cjptfffea ^t'ja «r«traa atica 
ftcaa ail ^fa nrs, at^c^tcafa awi 
ca«tfafia*a[< m ^ta. 8Jif%cara ca‘tf«fla^a 
w»(i «?<!«- 

at^c5tt«pa- m +ca»tf?la 
aif%t«fa ^ ara - cytfai&a 
at^ft?a+aifanwa - w? 



^8® 


ca»tf^ic5Tfl 4¥tf^n'$T w 
4ft?r c??--!’’?!«?( ^<fST »\Jt^fn^!t5 
nc^?*n ’TCiici^sr i 
'6«?5r ’ft? c^f^tist^r, m 'arn^ 
^««C’?t?r 'ei^if I f<F^ C3i*fr®?fesr 

^•^fl I ^t«*i 

^^ = i^^5*3I + C35|f^|jj 

«llt^ff5T5tC<l?I nCt’ftil fsiHfijf^r^ 

?<i!l ?p-ai c^r® nita :•— 

«(3i 'snt»f ntwc^ '*f’ '®Jt»j 

5iw i C9!w«r 

’ft^tw C?«?1 v.^^ I, ^'<’15 

*ft?i'(r«:*ii?f ‘•^' 'StJt’i '« 

>’ arjt»i ^5, cw’Ti cn«i 

^ «. »f—jj« 

'«5fvr nt^ff c«!fc^ 

^'®^i I *it£ai 

y «3rjtsi « ■sft’T^tt^ 

5¥i?i 5 ti I ntaw^’31 «iWwi 

wa ’Tt^tc^ii ^t*f Tu^ *(ta? 

'« 5rt^ I ^Z9 c«f^i c’T’n, 

nt'eii ntaif « 'earn ^''ft^Fcsi y* 
«(*r—^) •afit’? I c^spa^ ’tt«ui tfn- 

'« 5T?tW?F I 

4*iH •tt'e^l *lt«{J 

?[tS §*rt?t5r ^msr, 


(>) «if%n:af5i-~>«tt’r^t<r '« 

f 

(^) 5?tlc&tcaf5r—’5tt»T^t<f '« 

'srt’rc®! ’irar 

c'^rsfi 'at’T'htf^’F f^«i5T (i)5 ^9\ c^ 

35ir, ^1 

^(11 

’fTtr^fscn? »iJt^'gfn5t?i 

5?»1WST. CSPtfafl^^f m«[ ?C5lt ?t^CglX«fST 
«lt? W9T ?r»11 'Sjfm'^s? I 

^t^fStcarw? >\zw ^{%ca?wa 
f*i9ic5?ii 7r»i V( I 

VU aft^ll ft»!, 'BJSr 

ca»tf5f^C5T5 afN^n ^Z9\ 'srt'®^? 

\vi I cjptf^lcsr? 

C^fsr C^, flJftSST-f^astCJf C2Ptf^lc*liI 
C^fST 5I1 I* 


[ «rf® f^«N 

^^1 3[C11C?E I 9f« 1>*^ Sfl# 

(>»«»>) «f^^{5 *rt^ ¥?ii ??r I «ftc«{i“ 

5srt?i 4t¥t-i 

5t3 



Pi. ntsrrf^ ^ 

Ifsii-N lltfefSfJtei 


^Tt'8 %im nr?f- 

®t: f»r. i9t«rff^ ^t« 
c»it^t^f§^ () c^Fc^n 
?^iitt%:5T I 

f^fsr 5i^rr*i f I 

®t: ?lt« >5>^* JltWil 

?t?t’rr«ir"'e (Tfs «t :) i i»8- 

W C2i^'c^ 

«if f’S'srfa^t^ia <551. <5. 

na^«Ftff ^■•11 iJsS'S Jftr®! 

asfq^t^i nfii>i<^TrcJr ^rsdsi 

cai%c^ '5S(. «tal*.iFt?( ^sj m\ 
»it« ^pra^ j 
>s8i 5irc«i f«Pf 

^Tt*T f^fsi 

caifarwa ®T¥'eaN c^iaca^far^ c«if^® 

ka4 

^sr—c’Tca®! *iata («rtr3*fi) 4t^5f 
at^lr?a «iit;rc«ir^r:ntt*if 

c<2rti:8?^ »r*^c# ?fta^‘i1a m i 

as^il ^faii f«f^ faaifaaitfim 

fn-n^5. f®. f®.^ ffit« -<Fta5T I ^tc»t 

nfi(’r^«tjts{ »T^apt^ «iiaa*fta m f^Pi casfa w 

4 

f[h® ^fsiaa ®lca^ fsf^r 

^ta^T I 

®t! at« JTtc®! aw 

^Tti51ia*jm c>ft>i1^l5a ntl cahj*f?f 

»it« a^caa I 59n 5[tr?i f®r*( l^ra?fM5rt»! 

litiBf8fTt»i tii^f5Sc^a aa I 

>»i« jftw sf*{fi9T ^a »ittataT[>T- 


<5aca'wi ’Ttw 

l^.<5>r.<ii“a «ia aJtc«{isii8^Jl’n 

kjtfg1§^-i)a c^m] I 

Jitr?! f®fa ir«ata 

aaasfca^'^a Ijtfeti <5^^ cscat'Sjtfa* 
*itata i f^fn ®1a^a 

fa'sfa a^c^c^a ssi*- 5^tc?ia «ifawca 
♦ffawjta '*rr«ffa sislnf® l^ta- 

c^tafaw {I v5'®aT'^® 
r®fa f<f®a ^fv'itr^a sif?® -eitw l 
i^Kto-’ds j^tc^ ®t! af-^ ‘fl’T. ^-a 
fair<i^f<ira NitraaitlS-p'jH 
f®r^i8^ fa^if^ c«ftc?F[a R^f'ca ?fN ^ca^ I 
iw^'3-’<b8 jjtcq f^fjf !■$. m '-^i-a ^Tt'sra'l'# 
atf^cafcaa ®iai 

^ftlStc^a f®r??i8^ c^flma f^ntca 

aiaa I 5itr?i f®fa ^'s^atw ata <5a^ 

fa^a falfaff^ia ^ ara»i Ijtj5f?afjt®i 
cat>it^{Sc^ a^®l -.'aa I PsU c^tff'e <5a^ 
^Icatc’ta faf®a faCaait»ica« a^®i «rata 
aFcaa i ®[j at« ^falta faf®a mH faf®a 
wa nfaa^^frfa ’i^3Ft« 'sitas^lf^f 

’Tt'aJira cat^ffta ¥caa i 

nfan^ajta 5Twtaif «fta >*»}S 
nraaii'^s! ^ra^ti i f®fa 
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a f®fif ^^-C9ia4' 1 



win ftwfllsl 

'8 


^oTff g 8^ yi^'VTI 




8TflBf&VTT»l f?I5n^ ^JT'« cjfsf? 

f«cirlir «t: f’l. nv9 c^t^it^ ISij c’^'wi 

TC?5T I 





mws^ ^'sl 

c5T«iit I w 3tfc*T cm c^m^l 

c?i-r f^^>»p«i ^t'oi <«itc?F I c^®9i^tc’5F'c^rm?5 c?it<r ^t?r cwt ^c^?( 
ffC?l ^- 4 ^ C^t§| irt« l yq^tS W9I*»lNfCStl 

4^h <i?i»il (^!i»rl sn c»rc»r ^ ir^Fcsr? ^t*i1 ^ 
f^®c»T?r m's ?tI%c 5. ?f'ei ^c®!? w cnt^c«i^ 

ti|Sf5l'«tC^ C^IC’t C^, mt ^1^ WC«r 5(1 I 




4^T?i f^ira c^9[^K^ c^»r ’*f^ i 

c?<rt^— mz^. 4^^ \m \ 

«il^f C«W?( 5t« 5lf^t^l f^C»I9 »l5lT5l«tn^ WTO » 

c^H W ^9, cniJI »iTO^ ’tflsi fm TOH c«i «f»itfl« 

4ii\ »iif^i 5;i^ft?f cmzm TOF fk% 

c^rtt «rntf5i« TO f ¥cf » 

' , s ’'* *'''’■< 



«it^ <m{ 5it5c^^ c’^m «fc?it^t ?51 ^ter c®T5iTi??i ^trf ’g^w- 

w^l—c^ 5itf§ wtc’jsT <i5i^t?r I 

’Jitfll^c^ =^11 ^w\ 

^C?f C5TtC^51 I \!:«T I 

c^ ^«(l c»(t& f%i ^t^tc«f?i »!t^t?i*i cm 

y\^ ^t®ft*ri I c^lm\ c«ft^? i 

^»fi, 'Bit^^r l®Jtr? c^ c^m ^®T c'^W ?tf^:!i cuz^ fwc®! c?^t^, f%i‘^‘c*f?f 
mit ?^sf ’fc'f sitf§ cwcs^ i 

^\^k I m cft^ c\ »i5i^ 

'5i^.«j^j9r c?^i ^t^f =^11 ^im c^'tz^ 'Bittn ^c»! (Fruit 

fly) ^911 ^?r I «ft%-f^55t^^1 f?C!lC?J^ S?C3Ttf^5l1 (Drosophila) i 

«t«9tf® «itc^”-'5rrsi^i c5(^tcsitc^lt?i 

(Drosophila melanogestar) <2t^lf®?l \ C’^ C^t^l 

^^rrc’SF I 5fc«t§r (Generic name) mi 

OT1 JRt^i (Specific name) I s^tN ^t^— 

c^Tcsfl (Homo sapiens) I ^l^rsrl^ 5rt«|?r mi 

>sft^-5f^F® 3?wtf%»rtir '^itiT 

«ft% «rcs(iFw^ ^Wir(f?i oijffii mt i 

%^^ts <2rt% i ^zw «it%l c^m m c^t^r 

<sfi:^j^ ca^% cair^?! 

'51^^® c^rtgj j c-ntc^iiii ^^t?i ^1 «r?rtf^ i 

«rtftf^®f^«irft ^:^tl%9rt?i cairl i<iw^-~ 

vtf _ 

c«t% — *tvr 



»;>«n ] 

cm® 

^•1 


mfi— 

— C5I»ltWtC^lt® 




^iv\\ •, ^n«i »T»p«r«f^ 


(^) derc^T^ ^c«?r m ^\ ^msf^fii c^i^\ ^ ^h'^, 

(vs) ^rf^s^mcsi^ mm «ft^'®, 

{8) me? I 

^'®jtR si^ 51^^, <ii^^ ;ii^ I 

'®t?tm ewt?i m viiTc^tm ^tr? I me? 

ff'i^ I 

^emf^sit? '5i=^?t5T—2f?5T5if?5ri ^csii ia?# 

»rNi I ?^*ft?3Fe5i f%me^ 

^?r, <2rw5isrf^?)t<j m mm m? i ^e? msfii;?- 

^»ii«rr^ mf^f^ i is&®» ^ cm? 

scmf?m m?^*i ?c® i f^®t%t 

^^c*it^ ^t*f4 mtft m^T ?c?i? I 

vijmc? ?5?'«f^ «rrf^?tc??f ?m ??f?—c??if^ 

’tc^?*it«i?i ?»i I 

(i) t&. vflls. ^f^jti! »i^2r«f? se^tf^m fifc^i *5? ?c?s» 

‘farm f?'elt? «rf%Ai ?e?5r, m? ?c?f ^tc? c!?tt^»T c«f«?n ?? i «{c?t? 
?eiij ?tc?, «t? apc?tcm? i 

c«T, isre?!? apcsitcmt?? ?i:*ri <i?t< mc?--^t?i f«^ i 

(c?c»r ?w, 5i1 c^z^ ?c?, c*ii?i ?e? apcsitc»!te?? i 
spwtcmc?? fa[<(1?c*r? vii^ «tiipm s?e?tf?9ite'®l 

(?) c?H c??5|-?(t5??tm, f%:?if?fmri(Haemo- 



wrii! 

philia—?it?I %% 1 ?f ^1TI; 

C«fC^ i^iku 55^5 ) l^jtfw «N ’JWfjapC^ Wfl^ 

55 1 c^t’t C5t=? »1t5tl5J C«IC5f 

55 I 5?C‘I5 5s»*f1^aj!i:55 '2tfai^5t'e «f^5 55 I 

( 8 ) ‘^t5?r«rf55 C5l5l I5l*ll»t5‘t5t«?|sr C5 f5l%5*l ^ 

3pr5tC»TtC55 »f1f5?i5i fifCJ? cfl5^ fif^ 5^*t^5"*t5t5 

5C5 5TtsiT55^5 C5t^ '« 55t5tfl5 *5^ ^C5 I f^5 
C5 rsfW5 ^1 tC^tf^»ltC«t 'Sltf^f« 55 I 

i£|^5. CW. ^»lt? 'ii^-C5*5 ^t5tC5J ffe5 fe^t!:5 i?Wtf5»lt5 
>Tt^®Ij Sft® 5^155? I viil ^lf^^K55 »!tC»T WtW®! 

ti5^t5 »r1^ 5?C5^ I 

^^5r? C«T551 C5^C® <?l, TfW 5tl5—5*^ 

5I5>5^< 5rtf^5ff5 »f«5 5C5f5 I 

C55irt^ 


»l^J5f'5fC^5 C5 C«l\5f^t?R5 «t»ltfl '« «ft5tt5»t f^5lt5 

55t5i:5, ‘£5'^1 «it5PC5J C5t5 55 C55t5tl55 ’’5t5 ^15 5»ja5 5C5 5l I 

5*T5«I ^^f^5tf5^ cWtC55 5J55t5 «mfl5t^ I 

5J5T5—C5it5 « 5^5t5 555^M5 fa^’55r*t I f%l C5 5tC5 C»ltC55 

5J55t5 5C65—'BlWfr >*f’’5tC5T5 55C55 5,W^ ^^C5 m5t5 

f55 I 5^tCW^ C^r^t f5«lT5^5l TOCISI I «t55t5^ 

^^l—C^FSI =?1, ^f5^5 c»ft5«t«t5 C«r5 5C»I C«t WmmV9^ «fh"»l»55 
^5i 5C5 5tC5l «t5Ct5*—f% W C5it5®t«t5 Cm 55t5 

t(C5''{:9iti:55 irt5 «rr5 451^ *rf%«<rt^ 5tf «lt^5Ff5 5f5t 5tt I 

C^A tt51 5J55te t%5C5r ^C5 C^5|i:f^, WlflU 
5^fil C^C5t5=t #t5^—ill ^Rfl5 5ttc«l » 5t^5 «lf%fr ^ 

^1 «5f%55 I C®fWl C-m 



’Twi I «ii^ ^t«r 5tf%d t ’srr? 

nff^wtt^ 5it5i I *ft# 

CFH f^^*i *1^ ^iwi^ f% »ft^t 

c^% cscK^e «*r^« ^1 

5}tJ|t9r '6 »T?8?t^ C<«rc^ uqmtCfR, ’IJt*! 

'e si?T^t«f f^f®I 11^51 cwjn til?l C?^1 

til^f^Sf I -illJ '8lt? ^R<(t ?C911-->iJ^ c^#t 

C559 •^vi nn t5 I ^^tgr «(t^, c^si^—c^rt^i, ^tsil, 

^ >it<ft?«r«; ^?rf3i»r 5f|j*f 

*c^i cw.^ ’ftc^ I ’tf '5(r^ ^fir mi?c^ 5r«, 

5?5!C5^l—«ii):^ c«ic^ ^tc?i i 'siiti^^, 'arim^jtf^ ®i^c*t?i 

»lt»{F ^Vs I 3T^C^?J «^t!l ^t«rt?r i5t«Ft?l C^W 

^Hca^'e <il<J ^TRT si:jiC5 9\vn C?<n ^t?l 5Tl I <il5r^ r^, ’SlTtC^t^l 

f^fw^ii ?[t^i:s?tc2Ptfl^ '« «JTtf^c®ii fii3sr«i—.?rt« c»ri5ii, 

m, ?ftt<&sit5l <1^9 ^r.v\ «f»r *ttw ^1 I 

Jilt'S «l>rt‘Jt?f«l I villi m^'H (Melting point) 
C»l^j:«2l®, cet’ff !.•»''C^»Ct I 

i'lfc* »!tc»r «f'»tsi ’iwK ^iW?! ¥?ii 

I vim ^Cfl'Q »|5lfl C»TC^C? vil^ ^r*lt?1 W I 

vill '^t Sltai C»Tf^ ; «l<f^ i984> »TR»! I 

vii?i «rnitM fv5^ ffJT^ c^c? ^ '^tfr « 

»rtr9! 5Ttaf i* i^ftS »ltC»T 

I ^tn iJ»<t4 ^\z^ ^.,..9 ^ I f5fc« 

f% fsrni «iif^ca vii^ i vii?pf^ CTf?5r 

TO m ^\z^, i 

*w^ti 


V 



’ijtsrattsr 

'*t?r 5?t5j ^ ^tc51 iy»T-f^^Fr5?r ’?!i[- 

^9 I ’trtsi'suf^ i‘i'S‘i >11191^ ^^9ri;^ta 

I c^ik«j9Ti fm i *t^*rt3{ ^>(]?c5|?r 

«rr5r f^fif 1 I 

f^fst 9rtr'5?l f5f%^3Tt(^^tT{ I ^C9lT=l1 

c’lf^’iFjt®! ®t: ‘nn^i^Ttf^T 'si*ijH^i 

s^\ 9fC9r f6f%^>i1-^T^9n?i'e ^?p ^c?5? I 

f«r^ WT<i '^im 

ar^ei-ijjy jf^c^ ^t?f ^c^^«ti I 

»ft?^t^T ^t?I ^ ^f*! ^Jtf^?tf^ 'G ftai<t*i I 

fl^r 1 »r^-ii^ «r«t^ «i5'^9ic5i? 

®:5J ?iyl^ \ f<’stt»i ^?c^5r, 

>jt5tc«iT 5iT?{c^f cwm c^tsi ^ftr*( ^is?n i ®ts ^it^r^itf^'G f^tt^r 

^ «fc?rfc’f mw.z^^ *im^ ’S^t^-h^pstl (Nervous 

disorder) f^?It5lt ^?l1 TO I WZ’Sf 

^feTO 5tjr9f'»Ttf^^ 'SflRiftC?? I 

^^91 ^c?i i ^tfl 2 ft WM c?itflr 

^it:<5?r ^t?c9i?( ^n CHV9 ^tit^i^iTf^ fsit^ i 

vH^fif;^ »r^tC9T ^CWt’ltCil ^<T?r TO?1 

^it? I ^T»:¥ ff9i »5ar *a^s i sfiift 

Vil?f1^ nvs ft9l I ^ts ’TlT^l^lf^ TOt? ift C^tR 

^tca? 0}^ '51^'® ^«|r CWC<t ?C5 ^t5t I C?W, 

c^fic9f? ^rrc«?i i 

V-^ ®t; ^]t®f^tfs(:^ TOR I c^ 5W, 'siK 

^t««l ^«l® fTO cw^l cm, ^ ‘il? ^ 

?tft I ^ m c^H fTO wm "9i4 c^*i 



'5rt?r !rt I mvB^ «ptf*sr® 

»it^»Tl I c«tc^ 5r<fr ffw <2fitf^^ 

5Jitc®?r I’T?! ^tw I viit ^^511 cn^ mmsfTfSf?i 

mn «t»t is^tc^, c^i ht* 

*T^ cwm ®t? ^itTOtf^ fwcsjir i 

TO ^U'e mz•s\-^’^^ '€ TOr>!*^^ f^? f% #tTO?I 

<2f^t*r^T ^z^^ ’i?! ^^^ f®f^ >1^ «rctfl »!5it<ft5f m^vn TOt 

<2r^f« ^5ic5i I '5ft5isrc“t?[ ^z^ ^ 

^t?r ^zm mz^ \ <ft^^ W'a '6 ^tc??[ »it5tw 

Vi I cw^l m— 

^p:®! f«f^i^-t^’tt'f^ Vi, ^1 cvm 

-Slt^tc*!^ f^2?I^9 c^sif^ I 

^c«=f c«fw I «it^t*r c^c^ fi^* 

3T?'3t5 ^Z^ '$1 ^*11 f^Z^ csifsp*! ^C?( CW-sfl CM®T—^TtC«^ 

V I J’ltsitStC^ 5S1C’® ^tZ^ I ^ 

r^fk C^U ^Z'Vi ^1 i*^H9 Jftjsill ‘srctt^T? 

5(tcn o9^ffs? f«f^ »£i^^l ^lizv ^rn «tc?? c^c««( ^t?5t«5ft5 

c«it5tiT c?if^?CTi I ??sr:?i 

C^t»T C’^IC?! C®!t9t?J C^F^In "^4 

?CE^ I ^Z^ ^Ttc®? C^Z^ fftt'l>T«Pt?l vm I 

®t’. ^t»r^rfH TO I ^t^?t9TO c^ c^ts^ »rTO 

f^f^ uq^ 91’^T I ’^iK ^cg ^^“5 nil’Ptg cto 

^^rv{ gc«T c^m '^tc^ gju-s^t^twi g^c^i i 

iii3Tg <tcgg*ii c«tJ^ ®ts fg’sftn ^t^ri—«rt^g 

<«ff^-irs I toi 

cwc? *tf?igit« 5 ^tg i 

fgtm CT snr, ^1 to^i i ^tt^cwg *r%g fg^ «rrc¥ t 

^tgtg «tn^i 'e csTtTO cgf^^-iig f^TO-W^g ^ ^ \ gHH 



Wtn '• 






^ « C9it^?i TOira c^icw hs?Tf%^ 

^ ^®T1 «it?i I 5rjtc«? c«tc^ c«i^ 

^?F (ii^ '2r'r4c!^?i 'Bi® c^t5i »ii5f 

ft»! 5ii, ®t; ’tjt^f'sjtf^ cf«(C9i5i ^m c^t W I ^t?r 

t^f 3R1 ^^l^ 

n?$ TO I «si^ 5it5[a»i®i^tiJ • 

«iil nfTTO c^t^fc^i ii^ 

^iii I 


nV.^ ®ts 5tTl»i®Ttf^ “Commentary 

on the Forces of Electricity in Muscular Motion** ^tWt'Stt^ 
<si^t“f I 


^jt»i«jTS?i cm\ c^9f-“^wa =^t^1 

JlWiCsr «fg?r 


i f%f^ 'St?c*i ® 

I ^TW 5lt?l I f^fsf Jits^tf®^ 

^8 c^t’t ^si%9i ^?(1 «ii^N 

^5 c<f, ^t?f ’«rti[^:«i?i -it?i:«ra (srcutersi i 
tr®5jwr ^t?( 5ft?it I 5(t5ii ’^Ita cto ^c'? 



c2f: i i ^fm9\ 'Q 1^1 c'<icir f 

c»ik»iw«iN 

^ I (^) r 

(xr) CTt»!^te^t?i ud^^t f% t 

(^) cf? 

( ^ C«2ttl&^ ?F5! ? 

( ®) C9!ir f^l &t^ I 

i I , ^ <tt5<tr»Ji 

c^t« I 'srp i 

5C6f 41^ <{^CniI I ’{W1‘# CW'e^l ??l I 

€tig I ^1 «C«Fl ^1 

I ^t*i ’fcii ^nn\9\\ cw ^tcai c^tJ^ ’*i'f« 

(?{t I 

^ I {^) cj^ ^i^z^n <(tw c««fc¥ on^^i |%;i ijff 

^N1 ir ^«stI 

V «rf^ii ®i^i ^?fi «rrK—?a^ i 

^fwi| ^ItSfCST fwci 5C®T C’W, ^t*?t? C5JC3I cit«| I 

'ii^i*t« ^rcBf, »rc^« 'art^f i 

"tm I ^•nji-’iwi ^is «"ft, ^zm 

^ I w«ft '5iar-f^f%iii^t=?t c¥t!i 

'e f*ti:^^i (c’jfcur) C3tft^t?( ( m:m (m^ ) cwp{ <ff^ 

^ ^tw, f^f^fi^ «itt?i ^f« ( 

^fk^m fci ) I «rr?j ^ fn w*r 

fcj| «rtw (Wf) I ^ »iti vflc^t-* 
^n^tf «ii^ «rrft^t i 

(’<») w®*fi fNtc’tn W5V 



kt 8 Wn ^ t 8<f 

*sr5l ^tca[ ^13?(9f1 515 I ‘«tsi ^ f^®8t!?’ »fWt5 

^5‘»r*T[< 5C?if5»r f c»!f& ^^v t 

(M»i^t5 1^«p *fi:?il *tf^5it«Ftc*f 

’8lC^^ »!?r5 C^t*lT^f% ^®^®T «ltc^t?r ?T?l I 5i«fT 

C^*ft «IT5 I «ir>itc»f5 

'da^C»rj^ I «T^?!r c^^Tt, ^’f<r r»fC^ I 

tff^rs?'®: ( iJTf%52F 51 vJlt 5?I?:*f? 

<ii&5i1 m c^1f®5t^Jl®l ®it^^ I ^^1 

(^) csttt^si ^T5itW5i *{f\zn ^t8f I »rfir.^ mm% 

51^ C^l^ *?1^?I «l3tf^Wl ^Tlfnc®?! W?I^t31 ^1 ^tC^Fl C'ittl^si 

^c<fc^ I c»iK¥?'e ^!t?r «ft^Jt8f^ 

«rc® I 1^5TSit?i c2ic5t^5i '*1?:^^ i 

c«ftl^ir cn >nf%s? CTfrtsi fwc?f ^tc^ i *f5"t3i csril^H 
«Cjtf5ip;[1 «ijtf^^ ^i ^t%^CfC^=S «FJt^ ^1 5f5 

^ws I kun c«itf^r!iii ^fij5it«i c*i, ^5il jru— 

W.^ tilTs >*ffr^ C’^C’F C^to ^t5 I 

( « ) c®!8f '6 5^ I ^It^tt^l 

«1^ C^t^ 5^^fn=ip1^ 1 5FR^T«t% 515 I 

5tc<1 5t5t5 5t^c?l5 C5C5f 5t5 I ^^5? 

I «l«PJ C55t 5TC5 C5, 'f9[ Q^^^ q^5 ;isrc^5 f^?? 

^i^C5 «rti:^, ^5ii:5f^5 cm'^\ 1^^ ^T5 f^^itt® f?c5? 

5tc^ I C5 viiwi® 5rtft, C5 f55c:5 c^\ i 

7c^?i ^tcf "sitc^T, csiif^i 5^ «rri:¥ c«rc^ ^C5 5t5t5 

*155 C®I«f^1 af5"r5 C^t^ m «1tc»f I C^eifel 5^ m C^5T, 'BItW 

t5 5t^t« C5, C’ft&t fl^C5 

C5C5 {?T'e5l mt C»r&l «rc5?5r »isr5 ^<t,«*«,.^*o sit^yf 8T?ri *in5 I 





ii 

^■5§ 

’Tt^CiT .SJr^9 ^t95tC"f'0 

^U) I 

S}9t9't-f-f^®t^°\ ®^9' C^tJlfS C^1 

ii9f stJiiir ijib- 5Ttr>?i?f 

sic^iT 

^1 c5f*r^R9 f?c? *i^tft"r-^t5f 
*ft9c^i I 5T9 wj c^r^f^ 

I 

'sft^tc-t c*f^it^ sifrn 

sjt? f^i c«f^f^«it=f c*r 

-4# -sfc?^ c’^ai cofr^f (Ji3p|g 

CTO C*f\|C^ «15!|31*[^ 

c»i\wt9i9 «rtH9i 

Jt?[ 5|C<fJ C«f\|C« *ftol ( 

f cv 

vr\^c^ c^i Mf%5 «i^sr ’ijw 

f?c^ f?|c¥ c^rfln ^fn> nr^9 c^t^ 

sj^Jl fe<r>TS ^TMtafsf TO’^l I 

m «irc?? «rtft'^ c^ifrf «rsr 
qtf?C? 5»11—filJf f¥, 

=rrlc?i m '»rw 

'ill »b'« Jftrsj? 31=59 9C»l 

^ti1 f ?1 ffi I 


*it^ TOt^^r I ;5^T5tr»t 

'It? 993r ?c?fis^ '« 9f? I 
'll? 99 

C’pg'lt^ I fsf^ C*T ^C’t^ '2fsfTt=5 5^14=^“ 

C9^1 5*^^: 9stf9^1[5{t? 5C*99 C3tl^ ^ai I 

^t^pssf TO? CBit*t1- 

*lC«f ^ * 

f99tc?'? ^t5 19 91? ’ll? ^ 9t?1 9t9 I 
'll? 'fl'f *3<3 '9 ' 

9f^i:il5T ?^tC9ft9IC9 9t^9t9 ’H’l 

f^fjf r-f?159 JT?lt?r f-t’iJ'f9«9 C9r?f 9ftf« 
191 fif ?^iy9t9 ‘'itf^ifTOTO 

f9C9 «ltC99 I f^f9 
C9C1 m. nH ^t?9 «il9^ nc? 

191 

'l1‘?t9 f^f9 UtH 9'®^C9^ 
CSf^’5 C^?t9 C|f9^ ■« 

C'SffSTC®^ 9^t®lC9f9 ^9I’*f' flC®19 I f^f9 
«lf?®5!9n»lt? W 

(49^ *fr‘B9??r 99Tf^'>Pl n^C?? W 

C19t?9rt9 f9^ li:9flC«t9 I f%f9 9lf^9 

^15t9 •rfimi 9>t«?l9!i 99^3 riC'19 I 

3^tt»1 ^t?95 9?=9tC?9 4f%^f9 

f^9tT? f«f9 ^tn m c^t9ft9 

511991 >»>8* 5Tt9 *1^’® C’ldfll 

^^9 »f^t9 f5f9 9r9t9**t^ 99^ filC’19 I ' 





caffe's ff fsf^ 

«fTf'8 IcJlJflfH 
fawtsr ?PiW5f, 
s>^, «rW^ «r’3f8r5ar c^t® 

^^'s, faaint^l cat® 

^5fatl5, ^8 na^t'fl 

»I <iilff^*f^ata ?cat*ttajta 

'9 -^’»tSf*l ®tt5t^ 

^aataa^--%%cata5» ^wt*rtajta 
(’rc*a’<a®»n) 
c*rt:~f g?i, c^i— 

• I aat*r atHutitaita 

^it>i^tfel c^fa^f Jt9! catf^ fii: 

'»«, “nffeffeai cat®, 

«f *iara pcttntajta 

sv', *fa*taa®»ii cw, 
caat»ii, a'^iart®!—ws 

«• J ^a%8r^ta cata 

aa* ^fefeta »rtc#»i cat® 

aftacnfrta“> 


11 c’lt^K ’lasFta 

»tfa® fa®tn, 5»aaa»Ta aFWW 
aaraa^ta.^ni^ 

b-1 c»fHa awit*rtajta 

'«iaata^—laa. ^^caHtaita 
ta3»jt^fasr c»r®*fa 

C5i^t»i '»iit'« c»!ata^fa 

^fttia 1ft«i ttt^ 

> I ll^a »rta« 

cntfe--5tt'^cal> ft®tat*T 
b, fa^tat’ta %'9, 

b* ( ®!gi caaaK 

#fafa®l fa®t»r 

at%’r«i a'WW, 

at^W, aa^ata 

I ^iiafaaf aianHtaita 

«-s 1 , ca®t«?^ ^tasw cat® 

ba I l|^»i aavta 

(lal Tt^) 

E P. C. Junion Teclinical School 
P. O. Kcubnagar. Dist. Nadia 


8ltwt»ww 

twowaw ftaw a>®V awa ai^jiiaar cats i^(cs aiatf*1® 4® saRsM 
411^ caf^afillirt isaa, ffSwtw a^lw awrfta appt 







c^, jR<tn 


'S JTf^ 


'»T«a'hr ^iB— 

<ftw « «f5i*r^<m ( 'fl^rfcsr ^rlXfitsT 

Tm snr ^*t?i 

^jcm. « ^5*¥l «tar« «rtc^rs 
^^n'hR ^ I «rf« 

c«rpi cf <rtwi9 vti ^1 

CTWi (c^^rsT—^^iffl^i. 

?tf5ra, ^^wH*hi cf-t) 

^*Pltl V>ll 4<R« fft" 

•itv WRi f '99^'9 

«ri^f^f wjn? <9^^ ^ 

’jRwtw »fitii ^*nr f^#flnt»n 


«ft*ittf?f c*fc-f« «r5f»i^ «itps, fff 
^ts nfaiiT*l *f<t« ST5 ; CV'N ^Vi 
C’Ft’T ^Vl *ftwt*fl 
c?"r«f»ia w 

«it*it?:*r?r c^t=r ^nti 'iftC’F s»11 
«rfw ^»\5r c^ vil8 ^*ra 

?FCi. ^t?r ^W'35S[ I ’Tt5 

^^9^1 ¥c?r, <fl5F<rt I 

f^fiF f^ffsir^a «iiifw*i- 
( ^ nf9*rft«i «f«t«r%-5ft^c|tt<sr!r, 
nfetPnirt « 'SR, (<r) ^s 
«rnt<sr^hi~g*i, Rtfi, «ot«rj?rftitsi, w 
I , 5»t^cltc«fwi «rnt«f^i sfiw 

(<y|S ^ffj «rffi|S5 ^r^<*J4aj| 











must feed nitrogen back into the 
soil or face a decrease in the supply 
of food”. Fertilizer 

^ ’Fra i 

•rfa^iRta fft-ajaTla 
«(trat*r ^ai frar?; ’Fta‘1 'sta^ar^a 
a^'^tr^i aqta ^nta csi^ i 's 
fa^a *r^=TOata ffa-aja^ta wc^ af^'e 
f^g aFai ^rafp,8^, ’tfaajRta tVgt 

a^ai ^a ^-—caatca fiH-aja'ata fe*ra far-ia 
ca'«ai arafl*! i wm afaanata 
'BT'iltfa^ta- cwata far*ta ^rataia ^ra 
*fr?i 'sta srta ^«,*rt'fraa aja^i 
’Tarai ^a^tra fa^l ^aar^ ^carw i 
wfaa wrsr ca ^ f^faa 

aia^« ^ta atr^. a^ttar atataa®: # cai%^ 
a^ai cac^ *ftra—(a?) ’Tta, (a) 

yfaia ^Tta ai atatafa^f »rta i <2rtff^5F 
’Tfraa acar c?ftaa ^rta, *r5i ala 
'9 gtl atatafa’F atar^ 

aatapra sta ^tra ^ai ata—(^) 
atirltrara ata, ( a ) a'aa'ata ata. («) 
*tlta ata « (8) faea ^ita i atl?lfr^a 
>itraa arar '«itrw «rjtratfaata at^ira*! ai 
5f»!^ arata ’rt^ira^l ’Tta, l^fiiai, 'arrtratPi- 
ata Tara’Ij atitli-mla i «rff®a laafa 
aja^ ^itrg. atc^ aai aa aticitcwa 
atla*\—ata atlcltcwa at^a^a caraf 
'« «rt%a atajia attSa acai aatasFra 
Fsjt^a’Farf I 'STff^a fafR ajaita atl- 
c|trwaal5^ faf«a ca^fna? *fat< at® flatra 
« ^rttcfi «rcat^a faka faf^a 
«twtra < 5 (aata aticitrifra *ffa*r« 
ga I atHa araj faf^ vtatna 4?®tra ati^ 
aaim atlr^ti^afa «i^«Fa atlr^d aftaai 


aa I fefif asta '« ’jfaia aft® m 
atitll c«ca fata ajtaiata ®rai ^fta- 
cataa atItIfrafaalS'® c< 2 (tj 8 a wt^a ^aK 
'attata «Jt^ai at®ftn -aiaa ®ra i '« 
«rt%a caa ate atlStas fata ata, «Jt%taa 
a^i^a^ atfSt'F cata i ^aastta atitittwa- 
alB« ca^fa® aaK ^aata atfStas ata ata i 
^“^atia ' 2 f®tta 'aa af^at^*! atta^ra ata: 
a'®ta f¥ca ata, 'ata a'saM atitll 
aita ’Jaata ^faatata f^a «rtra i 

.iUftca «raca| at^i atai ^ta ca, atitit- 
c^sfaaiS^ atraa flata la atlt|fr®a-'a atai 
aa I a'F^atra 'stat'sa faf«a ’sftaata 
^«>ntfa^ atltltrara atraa faata— 


fait— 

laatldttwa 

<ii. fa* {5— 

%•,••• " 


alH^— 



at®t»5— 

b-*,*** ” 

» 

ata cafaa^Jt^ar 

- ” 


>a«>«-’«»(sj >ftta 

faafafl'F 

atlt|tt®a 

attaa afaata faa^a ata— 


«ijttatfa?ta atatal- 

-^«.,...|i(;itllltcaR 

atldt-^tla- 

** 

»r 

Ifef^ai— 

as*,*** ’* 

»a 

«ijttatfaata aac®l' 

— ae*,*** ' 

> « 

^ttatfaata atatal/ 


adtll— 

s)*,*** ’’ 

>• 


8*,*** 

o 


aatal ftai8*itl®ta aar® ’I'Wtaa®! 
’^ata aata'Ital catartai'afa® '’aitratf^ata* 
©tlfitaPrata 

1 isffat'® atititrwa arta ajaata 
®ra caai cat® ca, ^aa at® aapfl ata 
ca«ai ®^ata inata^laa, 4tata^« ad i 
fa^a aflaiiai atta adtltrwa 






^tt»i ^f?'« ^ i 'BiBintc^ 
'®^trn c?^i ^tt«5 
% : V csfcsfcf I 

*f^t>r ’rtc«?r ^ c^ 'Sj5«i^ cjil— 
*ii?t%t*r'Q 

ii^ n^tc’ia 
’rt? I ft^fsrttr^ srtnii firnrafsr v( ’ll 

&••• ^5T I 

f*W ’IN ’Ofta f%g^ i?5, 
fqar^r *it3f I f*isr »rt<ft3‘r^: v^-s^-te 
5J1 e-^—«—4^ c^l’fl Vi t 

4^ ^tc^l cs\«r^t5 V^i 'St’f— 

^'iftapC’? N, PfiOft « KaO 4?l 

=rt^ittc«f*i ’Tt«, ^^t*r ’it^ii’F 

c*{*ft:^i I 
-ttf^ ^^9 

5t»rnt?.^ta*i’rkim jj*!! ^^^ c^rc^ 

«iCTit8f^ti aj^jtf? <ir5*i ^Fc?i 

^ >T^ *ittf^ TO «ff% ^Vi 

>!t?r ^i^t9 ^ai ^it? i 

5Tts«f^ Brf*(ii ^f%a mw 

v.^ •’ttc’F I cw<n c’f:^ c^, 
wPii'® ’qf? "s?; Jitas »iJt5itf^iits{ 
fSl Vt wf*n 
^Vl st^f TO SFfJIC'® ’8I'Ht?P5*f 
’ll I ^ijtTOl «it*itcw^ c?tn 
m\ TO*? I ’TO»l ?*tl5 

V(\ TO I *?t«! ’B(Ttt*?tf*i1'N 

TOlt^plJ TO fwc*t C? TOCT^ 

TOf, Tot® To 

4?^ TOK?fe TO*r TOf^^f«¥ 'wiTtf^i® 
nl^si ?lf ¥C»t TOW^ 


St^T TO I TO3f^ TO:*!'^ TO 
vi> ^t?r« 4f« ^vi ^ 
4?P f?| nfflTO g5T 

?f^n ?t=T I 4il ¥C9l ^5T TO*t 

«’sfjtfnc®? «f®t^ c'^rc’F ■fl'fi ??iw I 
gC3(fl ^siir ?TOs ^"’ft'9 ?T8f 

m I '»'f 1 ^f8 ^t«f ¥c?—4=? %¥ 

'sff^c? '»itiij «rTO c*«tc? wi ^Fr^i, '»i^ fwc¥ 

»it?f'« stTOf^’? TO 

’Sfr*ll’5 TOt8?5t—4*F«f1 ’5f*l’?t«F'K I 

’fff’S ?C9C? *141 

c«r. ^45^! TO'iTt*! m 
c*r'e?i ^1 ?t4 srf^^ *P4^ ^c’s ntw ^i— 
Bffrsr c*Ft5r *Ftcw 4Wi:*i1 

c*}C^ =f11 ^rsr 

m I 4^ TO 
'®r^TO «rt*Fi4 41— 

fiftsi ntwi 

f f^4 I ffe*f 3f4- 

C4F 4BTI, nfsTO'f ( TOI4« ) 
TO4fl TO h®tl4¥ TOf 

<rt?i 4^'4t4 4?^ arfm 

4^>itai ^TOl 

4<ftr4 44ta ffS#sj 41? 

444t4 '«iti*r ^t*tti*fti cwi*r ’f^'sitsr »rfn? 
<8i?i?u '«(<ft<^ cTO, TO’TI C’fC^? 4'®!4 TO?! 
TO 44^ W\ bf? ’SI 4 *f| TOI 
I 4t? Vi 

«rf^lTO I TOit4f5« TO TOfS- 

4t^®ft4 ^iTO*I4 to ^f^tl 1 TO 
TOtoi4 TOTO TOTOI' to? I 
4TO4 ?t*f -TOt^l 4|5 ?Wf 





^i!a* 

F. c. c^9^9ii -Bftir 

*^^15 w «Ft?il?9iiNt?r— 

<«l8a ’^t»it^l JFW ^C'lr® ^wi, 
tats F. C. I.-<a5 mi i <iilS 

I F. C. I-4« 

anti's ^IB 5rt*r %fB«— 

« cntiw^a^ I FACT 


Fertilizer, c^l? «IIt« Cff^" 

¥Jt«^, ff*- «rf^i 

«rf^itcsnr »ir<iT ¥l«—»it¥ c¥ft- 

«i«ij4rc?"r ¥t«fB^sFt5, ?itaf- 
^tsr I 4<rtr^ ¥t«lB- 

^tsttsrt'sfiiir C¥t*T ^»i 

^sffl cm ¥^ ^f?rsit*l ’Tt^i^fa 

151^, 'a^lB *i^J!*N«rjt5r c?«tii i 


(¥ ) ^?¥tfl 


¥ta<rt5?i 


m ntC*! 

«rt?l'e ¥¥ 

c¥t^ mem 

C¥t^l 


C«t9 ?(C3T 


’Ttfl 

C^C¥ 













«tfe?t¥»l1 





C¥l¥ '^VS^ »tJt»f 


*t: 


t 8,»•» 



Sw 


><)»«» 

9»,»*» 


cnc$t-c¥fjffjt*\»i 








*lt»t9f 


1 •,•• • 



=rm*f 



'O^l,*** 








nitn 

FACT 

C¥?»t 

^94»8>«9C 

8»,«»* 

’Tt9iC¥^, 





¥>li:¥^, C¥t5t^® 


cnti[¥^ 

^¥9 


Infill 

¥tn5i 



('f) 



¥t^iB 

w «fc^-r 


**,••• 


¥f»11 


?lt¥¥t5T 

>94! «*«»'«» 

Ic*,* • * 


C¥W«f^'N 



V *,*»0 


• 

f^t*rtw 

>• 



¥ ¥utt*rtf5[ft¥ 





¥nt^ 


ntf (?¥%it»l'l 



•mwtfsjst^ csrtitl® vm 

cn#l€¥Wt5?1 

startw 


8,^** 







'' 





^Wt^t*l 3!t»lC¥^ 





PnJt nt?f 5i®'*rti?( i>i,*«* 

fesf s»t^rlr:af!( 3itfl I 'iit 

C"fI9 »,•“• 

5>T^cStiaR ( )'« '!X»,»». 

) Ufa 

Wi fact ^mt^rta ^♦(fa- 

^9 cat«f=ii ifl^i Alta'S 
=?t^c|fr^jrarPT'® nta Ufa ^ca ^tr^f 
s»t«ft«i »Tta^ta<rtata Ufa o 
5«t^cSfc«f!T (asjt«^^ata ^ritcatf^ata 
ai ) 

fa^a nfafRJTi ^rU^sr ^jtratf^iata 
’itcaa wta fi»i feta^i i >9«i 
'^atacac^ iff?ta ««* fetal i >»«» 
cfefav afa-ta fea »Ttraa ?ta 
's*» fetal amta -asjcata isftata i a^%a 
«rU fea afttaa ata cac^ ^tf^taia '*'** 
fetal I 

2 NH 4 OH+H 2 SO 4 

^jtwtfaata ^ft^^cafe fa»itai fa« aatfei 
a^ >Tataf a*^i i5c»ii »taiar fa^ja ai 1 
ataa «aa ^aalfe w^a «aa ataf nt'sai 
attai «itcata ^tcatfaata at«icafe ata 
cnr® caw at'^'saa, nt^a '« caat^ft- 


oiaa ata Ufaa aaf^«f% aaw m 
^1 ^tcataai aal ata 1 'atwtsai tafe 
aa fca, ataa 'srf^jS naUfe faata 4a^ 
«jtwt5aj fatal 'flafe «raa 
aaai aai cat« *ftca i «racal aai ata 
a^tfaa afaatca ajaag^ ^jtratfaata ata- 
cafei ‘fll ata Ufaa ^ife f«?^caa 
^rtat’Sfa—'Bijtcatfaai '« at«ifVfefaa 'aKi 
«iTt:at^ai atataa^: ^!s ^atca ataai ata— 
() aticfetcaa atlc^tcwa aitaca 
i; vs «i«ntc® faftta '«fs?afecaa atatcar 

aWafaa areata ataa—vfli5 fentca 
(4ta naiS) Ufa aai ata i ^qtatcaa cat'a 
ataatata ^ittatfaai Ufa aai aa 

Haver’s process-vfl sTtlcfetCSfa 'e atl- 

c^twcaa atatafaa a^catn af5tai val 
^{5a aetata afetwl— 

(NH4)2S0*+2H30 

«r7tcatfiata at^cafe 

aaa aifsa atatcaia srcatsfai 'jf^rfta 
«fta ’ta «fta»fta vfll ’laf^l «i?tnaa aai 
aal fa« ’witatcaa fSii^cas vii| naf«a 
aaw m naf^a ^j«ta caaai aa 1 


2NH40H+Ca S04 + C08-(NH4)aS04+Ca CO, I +H 2 O. 
fw*r ^ita '■ijttatfaata ^Thtafe 

^ata f^^f^taca ata aw ca«ai aasta*t *ft^ vJia^ ^tta ^ifsta caaii aa 
aa aa^ aal »tta ajttatfaai « at^ aa^ 'att^ta nafa aaaa*! ata ata ntaat 
atfeanitl® »rjta al ^ata at»iai aal ata 1 aftattaa caw w aa atw, 
aai aw^afafeaiatataf^iafa^i^ta aafetl fawn enta ^taatit aat^ 
aa i nw ma artn^ta atiwtfea aat fai fan^rta a^tattaa caw «tga 



kitk irt«i '«i 

*ff?r*itc*i nt'ssi »ft9 stf^fi ^t?t« sftftf f%w« 

fptai I ’ftSf 

f^l^l mHm I Vi ^18 ^JtC*lt^fll 

fii^? ’itff ?c9ii I 's ®tl'«i?rtt® I 

cos + 2 NH 3 - NH*. CO 3 NH 3 («iTtj*im!it*i ) 

NH 4 CO NHa - NHa. CO.NHg + HjO 


f^f^a fentra 

*it« I nfa^itn ntiaf 

fsjni Ftn '6 ^f*f fifwN ( c^i 'e 
5«.-^.. sH) ^ac9f Ifeflai 

^lifa v «rt5Jff*rv nair^^f^~c^*i5r, 

Cas (POJa + 2 H 3 SO 4 + Hg SO 4 

I ^aif^a sf-N os^ 
naif® (Den Process) I «r^ cf^n 

«ft 3 <iiaf{S ntraa aja^ta ^raaii fata 

facs? ®ta ajaata '»itnci 1 ®ta ata 
fsfij n^fnfeta (cntf®ata afa®r) 1 

ala ^r^^aata v ca, fafn ca"f| taa 
«tf?ITlai aiaatcaa a^a 4 ta '^fa^a 
<ataCTi I «itatm cam ^ a^a afaaf fama 
ca^, ^®at^ ®ta ^r^na® ^a 1 

aatafraa can ^fa^rata am® «ff® 
mvi wa ^a I ®ta 

(^) '«atatm cam atcaa 
naif®a hwltaa? f®f® 'Q ®ta ajaata 
®a 1; (%) «ttatcaa cam 


) 

^caa^fa naif®a <jjaj 5 —ata aac® 

naif® (Solvay Process) I 

'sritcatfaata at^clfe (NH* NOs) 
«iJtcatfaai ® at^f |¥ ^a afai- 

a^af n^caten v i ^nta a'ajea^ ntafe 
«t®® ®ai aa a® a'aja'^ ataa^ ntna cnc® 1 
^ ntna ^>1 afca ®ta am atnfv^fa® 
'as canim ajnta a^a janfe nfaa® aa 1 

= CaH 4 (P 04 )a + 2 (Ca SO 4 .2HflO) 
acalanta^ta f^n^ata 

a'a.mfe 

nraaatntcaa «if® «iii nlaall arfac® 
®ta ®tca 5 ta ac^; *Fm cajaj ®faml 
®la a-aa ncaaninta cam 

cafaca mca aa ®far®^ atm ®ta aaa 
aa,«itatcaa ^aa®taarmac 5 ^am ami 
('») mm litta ^®jtf^a alai 

faat^ '^ac'Q‘saam Fta at^ I ®ta aia^ 
Fla acar 4 ®acar fan;a nfaatca, fVi 
^tatma cama 'aaai ‘scaatca^ «i?r aaa 1 
f^a af arfa ^fliaratcat cam ala an 
catfe cai^ «ff*i a atii, * aftil, atJi 
t®Ttfa ‘aaa <aa <«flg arfaa atfaatai 
aawcaa—’am stcaae caama aa 1 
'atatcaa cam <«antf act ata 
aaata anjfaarmtcai carnal naata af^ 



c*r, 1 




¥51 ’Tl Iffl ®-8 '«¥1 ^t5>1 irfl5« 
nfi*r« ¥51 frrs nt5ii—c¥i-^nt5i(S's 
H fe*rT51, ^t?5¥ ^9^ ?11 (8) 

«ft¥f«¥ »Ttl '¥ lt*rtlfl¥ ’Ttl 'Sff^ 111 
¥N¥t51 ITlltl ¥15'5 151 I ¥tl*l Pt511 
¥5n «rf^ 111 Iffll Cl 
15«1, m tl*l ¥51 f?r® 1511 lt511 
ITlltl ^tlt511 C15il •fflflli 111 

(«)§n|^lfllt5‘lm'll '5[^tll il8ici551 
IJIH (llll Cl, Cl 111 3?5»ll ?l¥tl, Cll 
3T11 fl5^ nt5l Il—Cljf 5rf»iC^ m 
Cl'SlI 11, 151 «}tlt511 C15*!l 11^ ^fll 
5«1ltl I W^515 IJUtl 

felf¥ Itll '8(tl’S¥ I («») ^C3fl 

^^tl I liar ¥t91 11 15^ Itl ICsi'e 

¥»11 «t»1 151 11 I 15t^ ^Sf I 

‘fllt511 lt51‘life 1^1 l^C^l lltl nt^ii 
5151, Itl Itl ¥11 I 

¥tl51F (At ^^5ari ¥11 ¥51¥ itl^ «f¥tfl^ 


151511 Ills fl5*tlT 15t¥ Cl, lt51 
Cl’ll' ar<l 'S ltl( f¥¥ ¥11 

♦ft'sn it5i '®c*ri'« cin*f I 

^tiisi5^i afiicii 151 '¥t's? mils 

lt3r «ft¥t«Ft—’«rtlt511 ¥lNl’^*ri1 I 

ljtltfll5 1¥1 ¥15^ 151 Itt 

lt5^ ^l^fl^^l I ilfl¥ lfllt5l 

ItH ICt? 'sitlllll 'l¥lt‘3 ¥15% I 

^rfll Itu ¥lt5'5 Cl51 Cl ¥9|5 fl5*fl 
fl8511 fell 'itltCll '5S¥1 flC^ 151, 

^tl 1511 'ifll fe^fl^l 1¥1 « «l|^l Itl 
|«,*ftll I 1^%51 CiniJt^ 

ffi-uiit '« itn-fe^^iticii c*rti^i 
IJ^f®! C151 fllH 151 ^151 11 H fl5H 
C15¥ ’[tlfl¥'5t51 ItH 'Sltlltl^ ¥51 III 
lt¥51'Q 1151 11—'¥tlt511 ^tir^^«ftl 
15^1 151 I fl^1, Ifiatl '9 
fl51 «ltlt511 ltl51 ‘lf^51 CIC^ 1511 


ciia^ sj^art^TtiTtir 


ntllt*lfl¥ ^15^ I^tl¥l « ftfel ¥fl ¥1 
15*1 *nrt< f^wt^5ii c«tfi^ «iii ^ '11^ 
i?i¥t5it 411 cw'r^jit^ iitu 
¥« ♦ttlltl^¥ ¥15511 ¥51¥ ml 

451 flllfll fl«itl^511 ¥t511 nit5<l 
W¥J¥51 4l 11 ¥^¥1 if5? Clltl 11 
4511 lffe*f5ll nfll^l C15¥ *flt5<l 

•itiifrtl¥ iJi ¥i 5 ¥ ^¥li itini nteii 
Itl I f¥f m 11 ¥t 5 itiiti f®¥i ititi 
%r?»r ¥|tit^l ¥tl ¥1 ¥ ¥t^¥t« 


i^n^s <11^1 iti*it it¥i 

«ltl¥¥ I 

«r¥¥*f5¥ «ltl¥l « ¥fl¥l fe¥5ll 
¥111511 ¥t51 fll¥l ntlf&¥ I %«ri 
¥l¥tl flflltl *rilttl C¥¥¥ « |5i1¥|l| 
lltaf'51 ¥tl¥l ¥ nil ¥f«l¥l Wlfl ^1*1 
¥5151 lt3r I ntk¥l n"Bl| iBftll ¥t5¥ Cl, 
n^tlltl*lH Cn5H[ fl5¥l C*l\ni¥ 

c^^fsFi mi 11 111 c¥¥i^i 
nfiii ¥^ ^ 1^11 







iiifto Nta! 

c^W^F c^caw ^<rr Prn ?f%i:^ ’8ff«<|i'*f 
’Fffltf cyf^ c*!*! c^, i!i^ ?if% 
f^'5^ ijn ^iti I <ii^ f^?lg sftri ^tf^- 
*!t^«CN iSftsil fk9\ ^1 

cf^^i ^r«?ii Pi^ '9 

’it’^iaftri c?«ri c^9!, «it8i^t '« ^ftr 

csh^ c*r't«i *f5fi^ti:«i f*fc^, 

'9 'Sf>fjit^ I 

^f-aiil ff^ ppFts 

5tt5l afirw C9U f?? 

•Tl I C’Faf C^t5 

•ftW ^1 'fl5I I pFf t*|5 *{Tf|;f 

«r»ft«fN*i ^v>\ ?c9in 

c^it^i cn*! C5, 

^ftr (fsiN’F 

ilftl '®f^^ 

’Fpf^t# csft« I (11^ 

JT5f^'® ^t?n 9 

'9 ^C*l^tsr 5c»l 

^^wtPtc^ai 55 fcgi ntawsf I cTr<n cn»T c% 

Ftt*l1 '®lp5 '9 

I ?9!1 

f5^*( 9 i«l?|^ (fl? 

«« *ra5tH mt fTs' 9*1, ^<t<. 

Pi^l ^1 «:??[ «ftjr 

3TtC^ ^TP® ?t?ftS W I C5C^5? ^*151 
vf^^Fts ^ 5t?t <115^ ^a?r 

Bt^ 5l «a^«F, C5t5«i 

apal C'Slt&sT'e 5(16 ww 

^t*nii «fCTtifR« m~ 

%x:i% mn «f?^5,4f*ri?r 5f9in 


5t«F I 9 ^Pr^tfl «rti^ c5 cft*i 

'®f^vp*5; (Point charge) ^ FT^n ¥®1 

ntca I c^«ffepj *t>rt< c«rr^ 

^Pr^FPi «ft?it%<F X >•* 

c^. ff{. CW C^r. P[-'4fl5l«fJ 

«?ni «ttc^; 

•«#8«x ^o-* 5W <rtt’F I ^1 

’pfi’Ft'sPf® Pi^? ^tcwa 

c^'^%5 ^*rs I Pifei 

-spl '>^1% 51?5 ’fp5 C«lr^ *«ff^ 

’fPsr^’Pi'^F f.1^ ’itwi '* c'st^ p[w 
5»«J Prn 

8*^ X i*** cfi. Pi. firpB c»ic¥i?a; 

'«sitl'lt?( ‘ • • > 8 ’9*1 I 

Fff®i’i’pr"^ii Pi^i ^Pf^t'9Pi^ 

«rrt 'S(t:»tt^ FfPsw’Ta 9'f *i<i w.^ 

>-^-i.-» «it< *f<^| 'Bftq^l Frf«%l 
^W^^a['9p1t^ STBpl'S 4l«t1 '«l55tfi 
W\ ’FIC^I I 

2p^np5’1*^5 ’«lt®1^1 9 Iwfirf* 

cQtr^if '»iw^ CT«ti 5tf I Ki^ 
pif^l 'Bit^tw? %arfl Ff<ij f?« f^#s 
3!5t^at®i 9{^m ^tCFJt® spirtf 

5<n to ^PS3(«l ^PlM 
?tfet«artf¥^ ctrc^fl cv»fl thi. 
fld89 ^41# •rfa^fta fitf^FlPf 
VI ‘flt'R® PwlB^ 

FTtC^ I pFf fl53r '«Tta 

5'c^t^f¥<F ctrt^a Jiw^ cfP^ 
n*rt< (c¥t«i »tTtn wi nK'Hi ^ 
i|<o 4rf«fPsf 



cn*. >«»**> ] wt«i« ^ 


^1 nn'm c?Ft5f 
•f«rtt<fl «i«fT «rrc«itf *rtitt»! c^^^ 
^1 c»r^ t « 

vjtT’rr® vf5¥ta ftfli «i^5Ti. 

f<ri’F*t*j (Scattering) *lf?lfl'5 \ «f?¥ 

^rhrjt'® ^ •ti'esi n i nti^ 
fsi"w *ttiir^sr «, "Bill 

’T?nf w ^rt^fjtis 

*tr«fT 

fW!>\ ^1 C^, ‘il'ffe 

'«it»i^ ^f^’^p'hr f^m*i «rtir »•“ 

^'e c^% <fl5¥»itaj «t^ 

cBFca;^ «ii^ «(?ir«r? cw^ ^tir i m 

^t?i*l c^, *fwk<?[ 

lani ( ft^fanitc’T?!) v»rf^ 

*fvrtp|3 C5a c^H 

»ft5t*i n^rtr^f^ 

« <5^15 

1 JWT c*r ^f%r®!r ’vtw 

^ nwtc<? cB^cat c^ 

"Tf^* ^t9f ^cw» cm ’p*? 
c^9 f^^if^'e «(«rc*it^ 

f^^r» I 

^i*iTi '« f^^t «f^f5? 

^rtit^® ^ 9rr^*i% ap*i*^**^ 

KtfiCT (mm I ^t%n tl5i 

^ 

Tj ^«.nm ntw ^i i '^t^t^- 

’ll c^ irf%5^.»f 


*rt91 ^twi 

'«’fJtc^tt® <si^. 4t* 

^^t^ <4^^ <g?i '«rfff^ X >*'" 

cm. fk. «ff« c’rc^i't'Q i '«r^« tn^^i ^ 

^«r*! n;’?! c?f, 4ii^ 

51*^1 lijifjg 'BffeiJfl ^pRf^l ?f^5 ^«.*rf«r*i 

(lifts f^Sl 5ff*|ft« 

f?icf I >sff«*tt'SF vflf^ itf«c^»PT**1a 
dlf fS ^t»1^1 '« f JtWt® ¥f^f t«i 
f^5tfl ¥?r«i c’fti mU cm, ¥f*fftf 

'Slt^:? ^1|®1 fjlX'^t® vBfffil 

«it^i if-r 'Q*i I 

<£rf tt ^f¥ftl mmUim ft?i 
m ^ttff; 'Bi<'K cft*r •rwKc^ c®? 
ff-s’ft?! m^m ^t9!?i f^Si ?if%« 

'nmK nf®m if>r •rti i ’^tBpn 
5f*T cntu »tjt^? frt*ffff 
n%if fife? ft'^tir «Tt»!¥i 
«ftcn nrlx^ni «i«n 

I <11^ ntfll 

(Range) ^^11 ac® ntl9 I ^ wm 
emm ^tir «r«ffi wftf ffr 
C^ttf 5? I CfFTl 

c’ft’T nwt^cff ffr®aF*f 5T*nr fPr^i^fns 
5f*T «2rf« v(» f^i 
Cfpiai 5t»r-4tf^ m ^»5^: 
m^mm cmzw i 'e 

^f^fi c-rt^rr?f *Jt#r mu^; » 

(D^rrsr m^^ ntw cm, 

nwtt^ii «n9J«w fftta 

cflflii f^rcn’i 

'^?lt <^¥1 . 

<m\ . / ■ '■ ■ .' ■■' 



CBW’vtSt irt%9 fiW’i ♦r?1c<« cwi% <«I5 ‘fl’fiS ^tPf 

WCTfl vifeifl, ^ «it5?tr?fl ?tn fkm 


•w*h «ic? c’T'»f»! ft«r, W'®: 

’VpR't? 5t>T 'S 
*FTtMt® ^®ta gt»T I V|^1 

Sil5 

«ftCTtB5ii m 

snr, «itrn fk^ *n i 

c^^n' c^, »F7Wt® c-ftJim 

c^c® ^Jtwt® ’Fpi^'hr 9tt%?^n 
^ntiv lt*i *ftf =111 cifcai 

^<lt® c¥tH 

c^ ^t?r nf^m 

■>rf^:^n?i ♦t^tcf 4 pt 
CT< rtr»i!T c^, =FJtr^t® 

•TfKlBfl c=r«f =11 5TW ‘<1’®“ 

5t»T «rt« 

’^fflo ^ar®tf^ft^ afitfc^ 

X c»ift=r nirlx^J^ *(«(t f ?ci ^ap=( 

®?itr=il vf* ®}tr'«rt® ?ft[?j ^®i 

fi»«|^lf<f^ ’?ait?Wt5*t I 

I«Io 

a •f'^tl<®. CMl^i'l-'Sftf (Absorp¬ 

tion coefficient) ?»i1 ^ I ^Ttc<!ft® 

^®r»1 CTN 

cf;^f%,.<:=n:®T^ 

vstt^ «!%«'^I^t m p 1 


TOT «itc¥, w CWf «f 

iif!f ^ I m ^tf, w 

c-it^il ^ c^%, a-® JrN'e 
ws «si) 1 Vr^tgtr^a CBif 

c^rw-mtf c^i 

c^’nt; ^=it9 ctr^*l-'®*rtf ^itn^ ^ i 

=1^®9*11 c»Rt^ 

^C»1 «f=ltt5|^ I[11 

a-?J sit=T 9rf®t«rc«f5 (▼Ttt'tt® 

P{^ ®t5i, cm'^ 

•t?t^l8? ««r cstwi 

c*iu^ ‘ittr® I 

»r^^i *ffa^^c=i?r *r?t’*P'Nii 

=RtWC® ’TCif c=i'e5l 

^rf I w<n c’tcii c’^* ^Fjtt<ft® 
nf^’i»r ^{%?f ’rw ’iw *r?tpfir 
cMm-'«‘it® a 5t*r *tt^ri 

?1%a c*^t^*l =!"^ caiJttc^f *m c»rw 
(Mass absorption law) 
wsFVif «i<rtc=T ^f^{5 ^<r 

t5 =fU ^f^l8 cw 

jpw W^TT I C'RtC'^l OT 

c®t5i ®jtc«rtwiif^ c^W- 

VBPI «RnF9 ^ <<1^ 

^rf«r® ^fij c^til8®tcsr « 

«fl^w^f*nn C3T ’R «fl5<!r®R ’RW 45^ 





05*11 ) 5rtS!C^?I ^l*!t«(T 5F^¥’»f^ 
f5f%«*»it9 «it?5^tr"ttt^ 
c«wivtc?fl Ni«rj c^’8f^:*f 

I aicf nt¥iti sn 

c^'s ¥hftf¥ ^t*irt*i 'a ^r?1- 

^cif<r •rf«3i ^tTi 

5?r¥, ?[sf^, «rf '«it^- 

’rj3¥lT«^ 

C^f<n ^Itlfl f5f¥«.’rtt< lt'?t'e uq| 

’JC^a ^-9 »lt^tC¥f ^5fC¥?l1 ¥t*f^ 

f5ft5 ^cir ^f*Hl Marking nut 

^C5fc¥?f I 

nfiff?'® f^t»\r3a >T¥*i «r:¥CH— 
f¥. ^ «lt*rt^ ^tPT |?ts I 

c^t^tf!f¥Jt»i W^i'a 

BfftlC'5 C?<n ^t!fl C9H 

ipr (artir 4«i«* ) i n%, ^»nr b< 

Vt *tt«fl sT*lfi[¥ 1 *rai ?(41V « 

c’rtBiWaa 05(5t«i ^ 

I ¥>i V Iff mr c?floi 
arwfll BftffaflPtl*-¥?*li 

I fW?1 

ft3NPf-¥r*rtWB *1^ f ¥ «¥*f curl 
itTfB ^ft¥ i c*ilt BKBif fHrlii «ttf I #1^ 
fwi w ftc«ii ff I c*i-«|sr 

’rtPT ’rttl !5»l 

*itwf ^ 

frtStittfi oil Bjiit yfm i^T’ttci 


*ltf5fc*l ^¥¥*11 (Erruption), (Ulcer) 

(Swelling) 

¥f?c^ nftf ?il¥wi Ifi 5it?tFtf 1 

¥fii:^ s^f I censr f¥, ¥8ft«¥ ^^c*! 
¥f3t*1 511 fC¥3 ^5t'«fl »ltf5ft*1 ^ *I¥¥ 
*w*i c?«ri 5ftir ¥«tJi« Ti wa 
«f¥H ntl I ¥tilt‘f| C*ITC¥ ^W¥ 
fSpit^ ¥*1 ^f«!3l BH¥tifl f¥f 
f¥ ftfsai 3[i?^-cnc^ 4l ¥w^r fftii 
9\ ?t*r c*rc?^ Ift?i ¥»if¥ t5 

^ a H¥* >T^C®f ^¥1 ¥tl !11 I 
arfUC^HtCSr 1^1 ^t^¥ «TtBa 

5ltnnfir5«l 

*ft<¥ a al-afftHf 9^99 ^«t*r 

¥?H ; ^¥1—*tfB51I-llt*r¥ 9n h¥^«r 

«rc¥C'^ m% ^f^it; 

I3[t?r ¥C»! ^5*1 9^'Hm ; 

«f<t^ l?t?f ¥nl ^tt5 ^f*nii 

C¥f5r¥tl I ai-afft-rf ^U bwb 

¥ j arfjjsrt^- 

irt*r¥ (Enemy of Rheumatism)} ffiit 

W f|«¥B } c«ft¥- 
f^—f*il ^^ntw¥'¥wi l^ir harrflf 
sit^l—Semicarpus , anacardium, Lmn. 
sitW—Marking nut i, 
liri^ ¥c»is CT mH 

aitil atfti 

\hi ^ 

,sW» 



citfsr ^fim n'Sii I «rtitc»r9 cirti ff« vm 

C"lt<f*l c«»i1'« l»fHs»tl«f (Rejuvinator) 

'sfw c^t’? ^tl5?i 

na ^latc^. «ftat ce^zm 

?jl«l cntfa^ Vi I «tn«rafi»{ aja^twa ^zm «itci| I c^a^-ffftaw 

a»ii *itta a, c^a «it5ta ’srf^fsr’? *tW^J -a^- 

ai a^tia af? cv\ caa, ajai^ta «at^, ^ ^ivPs 

caawf^ ®tcaa m ’tta, a'ff^ eaten aja^tiaa ^caa cwai ata i 

caV'sate^ aja^ta ^aa^ atfaea^n e^n eatnn?c^ ^ata ajaata 

atfaen *1? cataa?? a'eai ata l =5a6at<, atsfaajt eaten (Pulmonary Tuberculosis) 
'•laffne^ ^at^aa cata «tf«caafaten aja^ta ^ai ata f^ai, ^tat^ ‘at 'ntcnl- 

ntj afai ata i ^ata mm faaaa^ i ’^c^t am atate? 

^n* ■ean^m atea'a ai^ ca. ^ac^caa ar^ t^i alaai <sit cn^^ 

afa atntnt'a^stca entaa a^faai «rtatn ffa ieara atai tm ffa (Worms) 
a^ai na,‘sta ‘sst^^ 'aac^ll srta a^^iata ^a^ nt*6t«j a^t?at^ catent^nta^ 
aea ^a^anfigntaj catn «rteatnj ^ca i a^t^tlc’f'a (Pathogenic bacteria) aarticas 
t^ti^ ca n^n an ^tcf, ^t^ta ntca i ^taa ^rtaenca a^gs^sf, 5?af®f ai? 

^zm «rncn «ftaenante3i m atatci ca, a^aa ^tsia cam ata i tal aca aai 
tm a^a '« fa^, atea ai ca, tatc^ ^katena a^art^atna? 

COT, aga an 4ataaF, m^ataa^, «ftc^ a%lt tm #cattn f^ina 

« fn'gatn^ i ^tn^a^ i nw^sj a'ftisfatft 'ft aan 
tal ^ (Leprosy), «i4 (Piles), <n?^ catena ^Wt^ ^ajeat ‘Acid fast* cnilia 
(Chronic diarrhoea), «itatt (Fiatu- <aa^ tatai af's^t^en naaat'«cafars 

lence), enta^ (Swelling), ^a (Fever), f'fttff^ (Rod shaped) I (gt OTint 
(Helminthic and bacterial disorders), tm ^a^%¥ aen aK m ca, ^klten a^n 
nai (Aphrodisiac), a^a (Nutrient and aja^^ ‘SJlt^efa ItnaOT, a|aa, 

developer), ca» (Hair tonic) <iia'> ^a aHtin ati ntfaata ?en tm a^tbtrn 
catn-“^ena«tea n^m-fa|faiarfa® (Sple- aiaata affaen nt'eil atte« nteai 
nomegalia), fifsi (Leucoderma) et|rj% «fnT®5 ^ena a^ai attcas ntea Ca, Wntl* 
caten aja^ mi cHtm ata ca, a*# nte<«iit^^’?nta at^ta vftftea 
eaten (Cancet) «al c^mala ajaateaa na»9 aa, nma^ aja^ asitaRcafa aFtena 
^neafiftasi n*n# nanf^ ^tac^^a an faaiea ftiai*®) ajaata atapitwa aif^na 
/OTall i^OT: neaam afne^ei 1 nftatea /ntnft «ra^,i ietfn ^ ata 

'arHar^tea aft^ warN aa cattn ca, -ot amteat^a evtaaija ajintaj 



<siP!rH 


fsff «,>it?13Tt*f<T =11 

c^T^sf ¥fiifi ^ ^^tfli:*i=i I 

'Iti ^tc^tcnr? 
f ?n n«=T =itl ( 

^t»i '»ift^^ 
(n «f=») '6 

^*nr •rrf^’jt^? 

«rwtn f5i «f<rt=r 

'5‘«{'Nt®«fT, ’^ifn '« 
«wi -ii^wJT cat^?r <sr^ft fuai, <rW 

51^^ ftfi 

=n I ‘fl’fafsi c?ii9?l'^ ’r^»i 

tt^t« *ft?l*fN (Oedema feet) ftq I 
«f!j cat^c^ 4ar n<it? sit’r 

^t«in^ ^t®3;,ai i'** ■aiJts 

<» «jnt=i catnla aeita^i's 

^bsn =Ffaai <rt'eat=T i a‘»rra'r»\ or«fi 
ata, Fta cat^ fenfa^«s 

^ ^latr^E.. W f^wtca 
^^atct, •af’r^l «r*iOr« ^^atti, 
’?f^3ri t?^atc^ a^ n^t^ta caicna 

5t^*|(aia{F¥ atn (Sedimentation rate) 
=«wta«fa^«tca mfaai «itfHat:f i at^ta 
rttn am ^tai ai.^f^l 

«ita'9ta1m a(tf3ji[tcii i «jna s?a 
cat^ aw areaa aFia^ f?a maraa na 
V9 iaa%aa a'sata '« ’vtpr 

f^i ^ *f1>8ata ^*fa aywa ^ma 


gafai (atai afttaa 'sfma atai ca^^ « 
atfii^»i ca5»[ atfam 5ta facal «rafa^ fi) 
nHata •al rpfa^.’n aai a^taai 
ca«ai a^atfa»ii afa's a^tata's ftata^e 
am mm a-s* aa atim's feat 
■srcaM ¥f^« atf^ca •rca «tai a^ a^ai 
ata I atat ?a m cat^a ^♦la 

«iiatiaa ^ataa l^ma b?at«sfaaf aca 
aa^ «rt-f1«ra a»rt at^t« nita i 

§*rfaf9\raii ^sit^caa ^ai 

^!?ata 5aai ata ca, ca ^f^sa a«ra^ 
a^ai nlta'i-fafta'l a^ai a^atfa*!, ^tai ta 
^ta\f^a ata i "sta na)«Pi-fa^^ta atajta 
^ata fiJtat‘a-ata5l « ¥c®ia ca^fi^lS fat"fa- 
«tta at<?at ^tai fta ^afaii »ilc^ 
a^a I ?Ftaa afaii tamaai: ipt^^a*) ^r^ma 
isr^ '«rfaj^w-ttc5 *ff«^ta«tca pm 
ara af^ai ata aai a^^an «iHi atai 
ata ca, ^t^fa^a ftastaaai^ na1a'i-faa)a»ta 
atatcai caff fa<a aaa^ •'Vtta aataa 
<l<caa«l <fla^ a«t?atl\ catn faalaa 
's f5f^^ata atai ^rtaani afit^ai c^m 
W'^l aairtattaa nataha «irt«¥ a^m 
'*atfaf« f-aai f^i atai fa’ataa a^taa a^ta ai i 
aatttatma ^itapataa fa^tai ^amta^a 
ajaata «<iati5 c^aTt '« 'aar faatta tfnr 
a^ata ^'»taai fa^tai '•mm ata afaatl 
ata aa i» 


• ntf^^ aan*aWNtt*ia cat^aa ^artfa *« m% «ta*Tt^ ^af« at?aa 
aiar n^ar ^arttaa Ttai fa»ft aia^ ^tata 'j^ftf^af « aajatl*t«ta •al «ra^ mai* 
aifa alattacalaaa w%t^^ aaW’i attifttafatf-iftatlt .c^aar'i, ■ 




»r®fs? sWiS-wn^ (Gallaxy) I 
l^c^isf C3ntf«f<®t^ ’it5 

( >5»88 ) S|C«, 

’!ht«*r«tc^ c^tlS I 

(*fn c^ti5 c^tl5 H^(ii'afn«. 

'««ftc?i“'e<(tc? 4^tf 
'*»it¥i acuri I 

>!frri:^ ^ttfif^r «Tft*r 'sit^tt-rff «ttc?r 
?t«ft?r c¥tl5 «itc»itf-’5^ 'icsi'« ^ta 
•n^ <siW ^taftil c^ll5 

srvaf cncsr^l 45 *fC5'9 C5 

^ WttH ? 

'S9I5t5 5't‘n (Giber’s Paradox)— 

^ C5»rt f^5 ^51 515—nt»ll 
tjt«5t*il ’srNtsr carjtf«f5at^ 

(i>«b—ive.) v\^ s^ffiijf 

C5, *i5p?trn 

cm^ C<!5rt®f5 C?t5t5 ^rPJtW f5t5 

«ittiE I 4?s*f n5 *15 ^Ig cnt»ir5f5 
55J5^ «[5fl(^ 31?F55-5fnr^5 a!^5Jt 

5f5^ 5 JWI 5 I 1 . 5<5'C»15 n5tS*rtf%¥l 
’«lt5t5 f5*f5^« 5lif5 5:ait?^tt5 (Inverse 
Square Law) 55*W-«r^r^5 ^*f55t^l 

'®t5 ^5W5 5l<5 5)Tyt5{Mtf«5f I 45 W 
15155 5rw 5wsf»rr3!5 4ftt*ii ’sn®^ 5W 
4ltr*I, 1^5 ^t5t5 C5PP 5t5 

^tl55 »T^5Jtlf%C551 «!n1l5F swai W*tC^5 

4tt»lt55l%5 5lft?lfe5t C¥5 «lt55} 
^ fW 5t^ ^ ?-*'e»t5tl55 


4^ '4^® «rc?|5 5t5l 5C5 f5Wt5)' 

55rn 5C5l 4rti;»lt?5 ^ Wlf?**! I 

55t1i:¥ ^-Bt5f¥5tC5CVT5 4^ «ltl»Jt5 

45^1 c5t^i *J5«rttt 5t®i« cHn *i^« 

41JT C*fkt5, ^tC^'9 «rt5tDr5 

JfSfir ^t5H f?55t« >1<?1 ^ 

5?r5? ^5C«1 [ 

"f'5t^5 4?»r»I 5C5 

C5, '©I 5ti5 5^t5t:f5 55'af-5r»r«v 
5t5?1 5?ff55 4Cf 5tC5^ I ’®t| 4^15 
55»5-W C5C^ 'BTlWl ^t55l 

C*fC5) ntf5! 'e*l5t5 5*t5l ’T^tTfC^ 

4^ C5 «rat*T, ^1 5j< 5r«i «r5tfn5> iwi 
f5^-r *r5it^5 555 5ttl5 

15^*15 f«®5 ffC5 CSn C?5C9!1 C5,55t5tr?5 
wnc«5 555tC5« 511^51 5T5^5I <Sf5«. t55I5t5 I 
5tt5l 35tC5l 5C5i, m C5:f ^5» 5fl5 C5 
55 15‘15tr«5 W5C«5 «ftr5l *jf5^ 
455« 4:5 dV«t5 f5, ’Brt5tC55 5ftVtt5f 
'^C5J ^tC?5 Cft5 ’45?t5 C5^ I 
55C551 f^f^5t5 55 I l%f ^’S 

C5 5ffl5H '5tC*l1 4C5 5C?. ^lt«8 5tC5« 
455^ 5(|5f^ 5'e5l fill m 1 

5t5 «rr«>r55 (Red Shift)— 

'655t5 5*t5t5 5Wt58RV ♦ft'eit C5H 
5t«lf«f ^5 I 5551 5‘(t^5*^5»1 5C1 55^ 
5f5C«5 5iiCfitf 5<C55t5 5t»l 5TO5 !5C^ 
5rr55 >5i5s c#r 

Cft5 5OT5 C5,5{l^ 55 €515 

^155(5 555 5rtt4t55fl ^#1 mf , V, 



C*l, J 




^"»f^“C«nr ci?l^«i 

nrww •n^i ff« 

’ll ’Ff^ft^hr c¥t!i^tl *i?1’5c?r 
c'san'i fcn ^ I ^nu 

c^r*r *r^»i ctt^ 4*i!?'8 cits»i *rtif c^, 
^tC»ltf?f%?r <tffs|f^ C®3r c^ ai?1- 
?*!, ’Ttfl ¥C»1 ’I'fTi^t- 
C«<rt9 <ilf*f ''ll^ I 1 

« f^’Ttc’i ^«|ST cw«n cm c^, 
iltaii « c^taf3 *fra*itc«l c^t^i f»i^ 

C5||, Rt9 i5¥C9fl 511 I 

c-r^ *1^1 ffi 5i<c?«rt? 

»rr«Mifsi¥ ^jwi nt'QKi cnn 
*fTt«fr^? f^. C^. ( 5lr»«—ilr«« ) 

“^ai '2l'c?t«r ’Pta I '8ft5)i c’l^i—•5i'’?'a[-^?t«, 

3F[t5 ^tcsf r«(K 

5it5i c<c^ 

aF*lt»r« f^C« C^ iltll, 

¥c»i ’i^a^t’i^iF »it»i flCis? «rf%- 
»if?i« i[f I car'll c’ftf, 'ill ijtaii 

ir^-sf9tt«if «r*f>R«f-c^r9R i 

nal’i'R 'fl’Fin ^cucw c^, 
’I®! ?pB ^t'sii ^ff, ‘fli «fn5ia*i- 
cm, mwf iff nn i 

«r5'9 cic»r ipi 51’1‘f-f’fC'fff 

f>i¥ ^it>r-ffift’iic?^ cifPi 

f Win fitf pi ftiR,’stc'ra <<1 9rf«m 
ifl ^nn*f-cn c^cf i’ll! n. ®i^ '^il 
n fflfi «r?tH 

ft» I ^*<Vai“W»fm witm n 
cm ^ifi «iTtrotfl®i si«i»R 

p«i«Wl5i 3?lfff«fi, cil8 «rfi cfiw ^•* 
wtif «i^ w^tif 1 Wf pi w*rtf! f%» 
fftn fw »iif w-ffm 


iff cncw If4 RWrn fttf pi¬ 
nt’ll fj|»r-fcff ftf, 
f<iaft^f»l ftf fusa fliv 
m fIf I 15 ftm ^'iifI5 lift 
’Tf'itaintif «jftf^if9 «ltii m 
^arcfif pf ’iia fti I 'flfisl cmih- 
f^«5t^il1 fW fWf, ‘«l t« «if^- 
«t’rtffl'® pm fff'« «ic^iflS 
mim «tfsi5 5w^ 

2r5'«s c^cf pi cfcf ps p»i ftf, cfi^f 
nm ntwti cf li5 cf ti® ^tin cm^ f f 
ntwi ntfti*n fin fifJ 

R’sst’i^ni 'ffftn *rt*ilfl 

tntJi f iniff I 

ftf «i ’S'ai—fjtf^iflf^ntn %1’i’iM 
ftfimtn 5it?il fftfi-fsiUntn nn 
fH, Pnjn (vbv—^98») fw cf, 

swf'Wfifn nf’ini-cn’i ft® pim 
‘iin^ ‘fli fi^ 

cf fai nifnftn fIff. ®1 f 1*^ 

- 'ip’if X pn 

iff fl pi '« ntiRf df^f^lt® 

n c’l^^lt® ft® cfifr« ®tfi n» m® '*1 
>.f®lf® ft® Itft® I 

cffi cfif cf, 4f« ff cft{5 ftniff 
( > ftsw ntlftf-fl) pi iff® 
sfif nl nff®*i-c®n cfifin ftif 
fIff iff ft® I ^f^ swar-wfif® fIff 
1W® Iff « pi fti® Cfifffi ff® f®if 
pt fff’i fin Cl w cut ftni 
iti®, ftif 'f^f® fiif ®tf^® miff 
nwf pi®® ii'f-ffcf® 
f5|5l f®1 It® I fll Itfl cniW H® 
ffjft IWI f®l ff® ®®--Cfl H, ®1 







C'Jf*’' «ltc»!t?lf%a C^9 

¥w ^rt»r c^, ^1 <ft5« 

»rt^ wwti s»i I 

Jiftf^Hr—csT^t# ^5^'*i‘t*i 
5W, c^, 

IfIf^^ ttffl afsi^fr’r f^^'s fm i 

viii:^ T»t^^: «iiv«ft^ fi!r fn a, wt*itcff 
f*<ii ft4^f *3},*( sfftf^ritii 
OTI Cffsr sif'i5''9f»f«'- 

ft=f( (?) CfC^ 

f fflt*i *(W ¥sr*r cf, ®t«t« *ff1* 

ffrxs cffiw fwtf I cft=T 

C^lf c*>^ I 

?fftf 'fta till '8r«t»!a*i n?r fkf 

vrn ?ra c? *it«ai fta, ^ 

sif'tifw capita ’iffsf, fttaf a»ii fa ftaja 

ipaf I uta fi»ii - - —..cjft?p«- 

i »X i*"*' 

>vxi.» afa; ^<t«» » afa 

frtw fa, ata ^ft*? ^f^a 

s^^ai-fF’tt^a ^ fa i ffa( 'SitfH « 
nat«f*fa!»ja)ai '•rtartaa ar’tr^a 
a^caia f^^fspat*? atata fta « 

cs^fea ^Icafaata atga ^ata aintffa-s 
fata fta caw ffata fwfa ca, ^ aaa 
fsa afh?r afwa« casa I ^tlftajn ^paa 
Mf facf firta faani^ can f ^aa ataala 
ftcar <«4^i a? aaraa aia catf i 
artt^faf ftia ff® -{Rpitat awa atai 
faalf fta a® cftl8 atataa fra aaaff® 
5fa< (Hydra) (Cluster 

ofGailaxies) caffi fCan, cfftw aita* 
ff^tefaa ata «tf«aaw fa aa^ 
'a^a «sraa a ra i af tat a faa^'aftra «aff 


af^fta acw a<caat*nrfa ftapf^a 
atii caa fca sa^ata fcaa atflrar al 
aa^fjaa a?n>raa-caa cncacaj «»•,•••• 
fa ratfa^ta caa a at fr»Ji i 'afW laan 
nf^caa fara fta ara fta^a apaa at facta 
aaa ca atf aftaa aaa ataat caa. ft atai 
faa caca atarcaa asft^ i 

f ffaa f'j ( Super dense theory)—* 
at® afta^ aaa ftca fat^f® ^a fata 
*jc^ ff® «w nflaa ataata aftfacta aa- 
aatafjs aaa af® aa^^® aiafta aatiJ 
caca ffa. ®aa factif aaa fta acaa aacaa 
c¥ca« liia-a’ ftfta aftaar f*i ca^ i ca^ 
aaca^ff® aacai^fa^ta atca «ia-i’ catl8 
^a nft< faata aac®l i ctca aafta 
csyta «iia awt® atacf, ajtcala fwta 
ffatca ftcftacaa aca ca ftaptaa 
^afcai, ®ta caa-ftara faTtfaacacfi 
apata® «raacaa aa«l aatfacta aaa apaa: 
aca ftca acaa aacaa catlS catiS ®tcaa fa 
ftata ®tca ftca ^t'?tcai fa^ afa®: 
®aa aa®-aac®a ata a sat fcai i ft 
ff®aa®7 ««!atca ata^a aaa-aracaa 
aaa ftaja f«aa cacaca ftfti aa, ata 
ataa afa aca atatcaa wa«., ata aaa fcai 
fa af taar aaa i 

fftaltta ftt—aftfawt^t ftta^ftcai 
(>»««) a^ta faata fcai. tta 
ftait® ftcafaaai ®c^ fatatcaa a^ata 
ftfaata i ft aap®i ft 4ata -cattcataa 
a ftcatacataa i catncataa avat ftacaa 
ftca ^tatcal-caaa fati catatata a^laa 
«jkcf 11 fta ftcatacataa a#®i fcai, at 
attcaa ftta caca cacf-«f fcat 
catfta fttia ft Ifaftatf ff- 





^t>r, f( 'Q 3fSl’®»^ I JfJf^St 'JltW 

c^t*r cnt^TT^^ '^tf^sT aTt»rtc«f^? 
n»is Jiw >r*i?tw ?a, c’qfr- 
cat«f¥ i|tt5r «*^ fiir af*f f«irat»frat«faf 
c^^\ faf^jT «fta^ts?a 

»fW1 »r*f»ti c?ai ata 

ca, ^anra aa a^a ^aata ai 

atca ?f% •rtr% ^ra <1? "itraa aap'si caK- 
cata^ ai faiatncata^ i f^% ca, 

aaf ^-^atna aa^-af^ft^a ^aa a’fea- 
«tca fa<a ^aata ca^ta ^nta ca^ i aqaw 
^naatajta apa’v^aata'si cata f^aat^ 
ac-^ ^ait^ata^ ^tiaa pa cat^t^ 
‘aalw ataai ’aat sea aife, ^ra u5aai aiaa 
atar^ aia ca, <aaa ca aa m^ caafi, 
caajfa ^a 1 |f%acai aacasi area*? 

a^a^ inm caci I 

^t¥ta-nat<-aR^ra^ artlalttcaa ac^, 
«r^!9 awPac'aa faaatca 

caHrataa? a^ta «?t ^aoF, ata a^ca 
aatf^t ^atfe entaraa a^ ^aTaaf 'e «rtv- 
a^a ata ar^cai a?t|a^tlcaa faa "^^a^ 
aa at^J, f%f «ta artata" ftati?—b« caitS 
aatwt^-a^ at^a i ‘aVata attar arista 
ait^akt^ arttai ^jatnt^fa aca ‘ata 
’8H lla^a fa*5^fwa a^ai ^a a^ta 
^^a tW catv Haf «aaffaa ‘sta ^wra 
^aa caat^s atta—^ta laa awr carr^ catlS 
aaa 'iitaa^i aat^s ^ 1 

^af^aasi ‘i^atft aat^tl ^|5 af^* 
f t«f ata*~«iafe %m fa^fetaa aata^ a(^, 
ai pm a^fftaa ajvr«rtt^, aita ‘a?l8 
ata| ^t^alt^a aatwNf^^ af%« 

(G^w-^/w), at pm aatstatf^a» «<i| 


faa^ftaf^ af¥e caHwam caata 
^a (Gir<y-0), faa paa aaFar-aram 
aFafa^/^t‘5 <ai5 wa^ataarta fSplfSilai 
«ft^alt^a ‘Ita 'e ^atataa nttaf%aF 
«if^‘3i ata ca faa asai attatfa, caatta 
^ta aflF '6 fa^^taa «rtar^ft af^— 
tat aata ata cac^ 1 'nl f^atat 
af^a aa'®ta «fta ‘atlait^la faf^- 
^Naf^l (Equilibrium) at's aftat^ t af? 
c’fta aetata <«! f^f^’^ta f?fm aijata ta 
ata, ^ta 'aia'^^at af^ 5ta atta 1 ^ 
f3r?p^taa «r«tta fataa f^aptaa ?tv pa 
<aa^ <al fa^tataa atf fam aarfa^apfa 
f^^aa^ta p? atta, ata ata ^ar^a 

apata^ ^^a pa taaffa aaa pa feita; 

faa ^gs^af^t^ cat^^ ^ata 1 «ttata 
afa cata ’ftata 'at^alt^taa f^f^'fta 
fataa aajpa cat^ ata, ‘®ta <iia atai al 
pa atta tiia^ fa^iJcaa ^ta^^at if«s i¥*ii: 
caftaata ata toa <aaatpaa a^tta 1 

acaaatatcaa a^tapaa a^atpaa 
ata «itlalt^a fat aat<®tta aaf^ aai 
aar® aj^ psit 1 ‘st^ aa, %t^ 
a^ttos «rf^a9ia ^ataa catataa 
Pa faa^a aa 1 

f® fa^ta faa—(<ii fag aci 
aajtroa caitfp^'si at^tpaa aaitaa 
^lataa f® ^^ta (>»««) 1 ^^a- 
It^a a® f® ta^traa f^tia aarap 
catt^ Tw? pa cal, aa\ waaa'ata 
faf^it afw «r5'a lapata «ra«a a®a 
f^fataa apt f® ftlta fatia aaa pa 
4ti *tc^ cpitf ‘flta ItfpPtt t 
'Plaltlm af*t^ atai aamata, ^ 







» ^*ni f® w’r«* T^t»5i 

^4<ftsr ^1 I 

^'«itfr’f f^—'Brt’itc^r? f^'^— 

oi^rfr^T ^rjii »rf^« cf\ 

f«f« '«ft^!flt^JT «ii fe 

511 I «f?t Wtcn, 

1^5 ^ ? 

stftlN '«?tC«t^'Srt'®t? ^5Jtsf 

sir« 'ait*ltt^r^ f^cnlii fitter 

?inci| ^|5 «ft?1 ‘fl’vfs ^C9J1 «lt^5T- 

fetlc5ti, «[*ra(5 ^79ti f« 

C^fsr <fl5|r »|*|f f^-st ta 

^1 ^ t 45'!i 

ap*it«n5 

fr® ’Jt’f:*!!. c^sif? ns{T« 

ajMin: ?Fii:^ ait’tr'ii <ii«r^ 3n:?f 

f'rc’F ‘afire? cn^il 
‘a^ ^ to? ?tt?r c^t?t« 

«itff 4?^ c^tiS c¥tf5 ?i[? *fc? f® f^r^te?? 

»i;5r to? t?f cn'^cf ?t? i «r- 

??^?t5i f?eif c? ^I’r, ^ ?t^? 

«f?t*r« c?e^ I «c¥ti3 ^e? ?f5rt 

?tfto ?wi?-wirr®? «»«cf ti5 'Bite^it*?- 
?f ?e? ’i^f? >8 c^tlS 

fe'a? ?'8e»i, • c^tlS '8(twt?f-?^ ^e? 

^lS"i i??v 

??t»w «ff® la*, :»«••, ^«8«*, 

?8*»* ^t^9i c?e5f'«it?tt?? w ?e? 

»rr??t:?f I 

to?^ (Steady State Theory)— 

to??sj?’K?r^^i? ?trw—«ai vp^n to 
c?csr to® *ff?m sn ^^e?®r irtos 
'e dft^ I ^t?i ‘a^e?tcit 
«?r? c?, to« %P^ 


c??=ii8 to, ?^?tc? «rte? 'a?\ '®f??ii:'®'e 

?tfe?i ,!?ip58-«firc®? 

^WW?'qFe»! ??tto? C? ???’ll? flt'f, 
C?t? ’ll? ?wt? ?t??t? w 

ifto-tof4f? ?i® a(^? 

OS^ 'S 1J91SI1 s?'a’59-^1tl®? ^*1 

?firi®? w?( r?i?fi « 

cirtiss? *T??!» ?fifc® c^i^ c? 

ir?, tai^ «ri5fi?f? «it»ff% ?t?fi 
JK^j'e «?t? <a’i cafit^i^^l esF® i?i?»f 
cifti^? ’Ilf c?tif firi? 5it?t?? 

^rtinfff®! ®i^? ’i^?ni«ii>fii? 

«ri?t®F’?f? •fft??'sT sit?5r f i? -a^ «[t*ff^ 

fWf I ®l^ 'Q sT^mtto ^ 

^i’? *!??? ^ifai-5sriri®? ??’! ^r5rff?f 
f? ?iiNi?r? ?®, to c?cii5 ?'^-cirt^- 
fl?*I to f^?®^ 5|f "?!& fisf, CSfll^ 

’T?'®^? ??’! m II® *ftl? =11 I 41 Cfl® 
tot? fi? c??i citif, ®-wifi®? 

??»! It? »i .?’?i?'? <af-^^?t^-f j 

to--->»8ir 3iti»i itto 

CfJtf®f?®t^ Cft*? cfe?j?VT '6 «rt»i?t§ I. 

i^^ift^ ?i|c?? ff®*t?.?f4-fin®? ^tifl 
f?m? fi? f?fj|® II? c?, ®i 

®*r^*iti?? »it*i itf??t^sr WfTe *•% c?*^ 
*it»i I fti?i fti?i ?i® ?it«ftiff®f 
fli ^ti»!tf f?^*l 4^ ?toi 

^t®t? ft?*i I 41® 4® ?qto *rf??t? 

It? «n?tfH c?, toti? ®i itti?t? w 
?f?f-?riri®? ?'f?ti?? 4f-i’«?, n iitto 
*t¥tl«f? ?^ ® l?fItl?? ?ap®t? 

4if ?ti?^ I ®to?i ??? 4®^ «i^ 

«r?to ’ll 4fI If? ft? Hit? 

?1, ®?? *1114^ ??i C?l® *ftl? C?, 4&1 





c’srrt^^wt^t cs ^ fk'm ^ 
cari^9 5i^aj-W5fc®ii f®?r, 

c*r<rtc5T <£r^v ^f»T ^riN cm 

n? cntiftw 

»r^<rjtRf5Fj, «[t?i 

q^ai-wff^ ^r»ji a^t?i ) 

»r^, ^fJi-'j|jt>r i 

Vnc® «r4*t*i ^i c^f'^rtsT^t? 

«(ft-njt5T c«tc¥ sr^sT afjf- 

’R®! ^3rt« '«ftC^ I 

«ltlC’lnW ®t«^1 ®<R 

^fsj^«ft^ ^®tc^ c3T«ftcsr c^Pi ®f5ta 
m 5fi I «r<«fr*i '6 

5?'^a[-5sf?fc® c^ 'sif<r^®?f 9tt5i 
«ftr9!i c«r^i:® cncifeqsr, ^izs\ 

^lljC’Ft®'' •Kcwcni ^tar 

C^ OT^tC® 

^ cncu I »T*ii?rcT 

«l^f^® *fHt*ftfn ^ 3?t^^ afjfc®?f 
f®®Cif arnc®?r «i®Tft^ 

irf®«*( ^t®i a m, 

4^1 f®fjj i?r:® ntiir»i5i i ’?^5?tc5f '8it*r?ii 
c^ *it>i 5C8^ ^nfafFts ®tif<PtS W’f*^ 
Of«rft, «{?®*ft?3» ®1 ^sr® «ItC«f?tit— 

9\p\ ’i^<rii '8ir*r«Ft?® %. 

f%f ^fjnf ’ft«r ’ic«r 

«Fl*J C’TC^ I aRaf 

^’T®-«r’rc®a c^ ^sif^^r^sr, ®1 f«F« c’tt*®- 

iRir«^w f^f®'«N«F f^«t^ I 

?<«^*--«rc^ ?rfn®c«« 
*ir® «rw®ll«i®i 

for 5»ic«r I 'SNl c?t<lcf5r c^, 

sWr-'J^fiR®?! C^affsf® «f^f 

■r% f^f®'itnf®i 


"r^?r 4tf «»«• ®*i, ¥c»r 
^ af’n:®^ ’wi’m^'i cm ®tt^? f*{®s>w 

C^5rcv (Escape velocity) 
tfffi m\ nt«t ?a c«rc^ ^ »rcf 

c’rt^fi f^-st^f®? c^t^r 
cm C5f|i '«Tf® »r®#®t5 w 

f5t*f^® «fE5tcfr tfs H'!^®-aFFri:®5 

« l?!'? fsi'f? Cf^C® 

c’^z:»i5T c% sr^pg-af’tr®? >r^«ff1 ^arf?r 
c^rc^F ^f«[?®? :g5®c^r’t 

c^c® ^tCSf I <41 Cft«f f®f^ 

cn. ?s5»®fr»(T i 

^a{0 « ssrsf^Jj I sifl^iif- 

af?fi:®9 '^m^i'9 f®f®r® c^ cm 

^t«r *ff5^®'5fnt9i I 

’TR*it«n:=R5 anti i 

^fic®? ’Tween 4Ktfn® Cl. 

ft’st’ftf®^ ’i^tn— 

w].(%) 

ftestif ^rcf c'lrt^ ’r? n^r^n 

’Tfi® «rs{t*i ®nci— 

*'•'•'■ T^. 

f,t^, .(„) 

% « 051^ c'ifcf’ffcarl'«r^« c>i, 

nvsf ®t? ^^tn-'8st;rf 

iv*i-i: ®isr »iKi xm »r*nr- 

f^sr 

# V 

sit^t ^5*1 (Absolute temperature) 

C^ *•“ ®t >ttTf 

^ 'e »JR c^t¥ «r»(t(^ f3t 






<it«[«t 


or, ’nw ’fr«p isfi »i f%i^i 

l^'F ’PC5 

«Tt*sre ^ fsf f^^cu !?t=n sft5?i 
5n«i ^c»isr »ff|*r, 'srt^ts 

^J^Jl <11^^ (41?l fir’lil‘1 5»l^^ 

¥tn I f%« ^tCT 

f^wr^cjf* jur^, f?iii45iitr'8?f *^1^ 

«9 5111 ^itf^r^tf^nt? 

«r^ c^wt?!a^w ®i: 'Bit?, f^. 

t?Bi?it? ?W5i, ??? *i?tr?cx? 

»rf^Rtii ?tc?, w 'BiH?i“'Bitnrsit 

^ f?TPt?*i ??i ?i? ?tr? i «T9^c? 
ft? Jftftfc?? nt^ii I 5f??«i'*it? 

fw ??? r?t 53;r?^? 'Bit?'®? 
»rf^ ¥?t?, 's?? 'Bit?tfl ft? «r*f?? 1 
tfl'stt?! c?«3j?? ’f<t?apt? 

591t'5 ftft? ?ftf?t’5|? ?tftP? 'S af5f??l 
f?^i ar«?tf f?t? f?«it?^?^t9i ojR?!- 
ff?t? c?t, «t? liif^i f??t? sr^tl 


f?t»i cft’t fi^ I 

?ai ?i« cftiS Bftwtf-?^ ft? 

5i^ii}-W^t'$? ^??f •fff '«lt?tCf ? f?t? 'fll’ftf 
lii?^ ftl^ *iJttBit?t? ^Bp?T«rtt?? ?•• 

'Blfsitcif?! %«• cfftiB ^twtf- 
?tf?« (:?■?!■ '2r?tf?« ftftf I fff 
f?f5t3 tf® ??—'fl??? c?®t?-??fl«Pt?? 
»ltftt?T «{t?tl?? ^? c-f? ^?t? c? 
??'4-^nc®? ??it? *rr«?i cntf. ®tt® 

aft?l ?f? c?, Ki? «in??? c?«T ft^il ^tt»it? 

c?tn? i t^? ntf'e ^^im? 

8Fn«. ?t?tf, ?tt?? c?’t ^tt*it? c?tn? 
’Tft? I fff <iltf? *tf?5? ?tS{? Cft? 

ntt? ?11 f?itf 

*!«? ??l <£i% 'Bl^ft? fftt w f® 

?itff%f®tt? ^fff^«^?^?, fff 
fC'«f? 15t? JlffJT—f?ftf ft^t® 

ft? I 


=5‘!t?i fsiaft?? «m<1 S ’Tf^t? 

i§t«r'5t?rpar m 


=:ini ^®f? 'S ffatt?? ?t?l I 
'Hftfttf? cwt-r B?t®? ^®f? ?j?ftt?? 
ft?t? Bft??f «rt?t ?t?i 
?tr?f cnt»it?*t ?it«t?? fe«t?? Tt?fft«i?i 
f?wt?^ nt^stt?? ?^t? ^t? f?t?t®*?in 

<8tW ?t?tf-~f5»\t?? 'It? ^tt? 

cnt*it*r ^9i fft? nf® ft? 

?tn®?i ?t«f?f?tfttf? ft?3 'flf??? 

?f*! ?ft»i? ^*rc? «t>tt® cfft»i? 


f^f?? f?^ f%f? ®1 f?tt»l? I Cffl 
cn»l, ®1 'Bl®If «?^ ?t?f=f?tl*t ®tcf 

Jlftf C?t? fftBl? I 

c<tt9iHsrt® ^18 f%f?t?? t5 

(Otto) '6 Bft®? I ^l^ ?tft 
??ft? cf, f^? ftfT «fm itftfi 

cnt»ittn? <tj8 <tff?f c®»il5 ft*rt—fitfeH 

’^t? ?tt«? fw, f?rsf t®t»i ?t?i 



cH, j nm i fW#r 


I liwtc*r 'ifc^ts «rF»i!r 

(^-hewi csnr) i 

<2ri^ ??n:^ ^*1 |8 

ftPfW ’?'?It '6 

ftfr^i irf»r ^t^-5Ft?i*i ’r"<i# 

«1 ^1 ?rf, iSftnt^CWil 
"StTfr Out of sight, out of mind- 
‘flfl Unseen is insane- 

'll? stijI 'Sfsfr'5, t?®3t!ft5»r- 

^tc? 3rt ^t? ?c?i c?t?- 

3pi9 '•irsfT fVgt ?c? ?t?:? I 

c?t^csT ?i ^f?wtc?? ?ftcf 'Bfsr 
^i:<5^ *ftc?, 

^?ji5 3|j IfC? 

I 

?J|t® I?? C?, 

«r?r® 

'5?’f C5r?fn cvzsf ^ir 

^c? »r? ?fw? n^' 

'^5f?i ?c? srrPT?t<2rt? I 

CVf^n cncf C?» »n?if (Essential 

oil) ??«j « ?’t?f ¥t? ‘CffZH ’FtW 

® *fttai ¥’ I W? ?ncf 

>T?CTr9, fedc?? ’St® 

« iftil 

«r^twi w « «ri5®i f??nii 'H’Ht 

?*ii "itc? cw, Tt?^- 

«fil? Cl C^tH C«C»1? Kt*f 

^Prr 

VZKK, ?t?1 ifC? *fWl 

c^? f??w wr I 

WC¥? fic«1 «(t| 


c?, 0? c^fsT ii¥ T*inf8 »fjfnr ?i <ii?f- 

cwH *ff9jftr«j c®c»t? 

>i^w ui^ 5fjj^t?r ?t® c?r?r «T«®; 

l^fr® cjn? =11 f tH c»r 

c^C3f« 'Br^?tf ?inic® I c®9i f|<- 

^sji ![c? •rcf ^Ic? ?tc? f?f® 

?i:® <ftC^, f5[ff® *ff?IC-fC? C?ftS( 

•rfiT? ?5?n, 

‘usf^'s ?c® ntc? c®, ®t9 CM? 

nf?*rf® I 

'ai?^ f¥ ®t^ ? ?c? csf'efi c«t«T c?, 

C?CM? f9! 

^c«il I ®tc®'e 5i?®1 ??ft? ft® CMC¥ 
ciit I c? n?if®c® f^^t»r f?ftr-r® 
fC? ( C?*(5( Enfleurage, Chassis ^®rt^ 
?t?1 ), ®t? 

’Mt'?J^ '« sitaitfff J I 

I %z^t<^ §15 nfif®? 
ft?i 4t« 'BTjtfjrfM^c^ ^ztfJ ??nc?t? c?-f 
r^i ®t?®?r fc? Mtc®i «if?t? 
art?f ftfjw? (c???, c?s(f^si, cncItfMft? 
^?t?) ^ncf'e ftaitc®? fCf Mtr® i 

®[t?f ® *rNCfTf W?F*I 

*rf%f «jc|f»wt? « 'eti^tf«cwi 
p'fwf c®OT cmH® ® ®ntTtt?? ®® 
5ii?r?cf! c®w? 

( W ?tC® m f? Balsamic 
note) nfW C®Wi Cilt 

C®1 ^ ®?1 ft? W Tttl? ^«.Mt?M 1 

®tt Mf-fttf? Mf'Stf ¥?ftl[ fICt 



*11 1 
'iH|ST« nt'®?! c^^^l a, C=^tsi 

^nt^rt^i *1151^® ^a, f*i«t« 

ca-n^aai sff^itwa ‘fl’fatft 

<rt«i acatf, ata *f^ ’J^ta 
^^ntaia ata, atataft^F ^atf 

(Constant), aaaata^ta^ ‘attaa ata, 
'▼<iiaa aaa, ^fecaa aaa ^^Jtf? 

^’Vairn fafnaai ara atai i?tac^ i ata- 
fa<ta^c*r fatac^aca ^fatf^a arai ca-r 

nt«ai ata nt'sataf aai i 

^ca <ii^ ajWtta at'®ta f^'sta wtata aa- 
i»f^ c^i aj^ «Fai a®a aa, caatca'stai 
aca tf?ta ajijai, ^Mn 'e i c®a^- 
faaita afacataaarcn acar^ ‘ataatc^tf^ar 
cara^a all =?nai-fa®tta ^aa a| 

«i>T®a i ^caafll at’itafa^'F '®ata<?ta 
c^ratca aral aai ^na^ «fm«ra acatf 
^9 '9 srt*l"i^a I 

a?n^ fa 4 t*ra atai f^f^aai-vai ca at^i 
ai a| ataca, ^«sa ai aaaat^atat 
<?-r, «rf«ltcaa aia I'sjtftiaa ^aff^ 
ajtata c^i ata^al i afta*i ^ataia ^aa 
Jim 4«ta a^tfa^ I astut?! fal^a 
aaiia ^rtaj ajaai ai aasa^ rsiaa ^^^'9 
artai aaata i aai at^, 
all®-'iia ’fai i a^ataa '^IS fentca 'fll5 
nt«ai ata—ajtai-c5?aa ^aai 'iifaaa 
caia I fi^cafaaa nt'aal cac^ atra 
atauat«l1 (Ex-palmarosa) «iaat fa^a 
(Ex-pincne) cacv 1 c^af*f faatfaa 
'•ijtfaclila ^«va-*ataa ®T.cati^, cafeliita, 
«iaai fa^a i aai ataai *fa¥ 
aiaiaia at^ta'e '^taasaj atami 


t a«a ai» a^art 

ca ^ataia faarw ficaa aacaa ca batata 
aja^^ aa, aataal ^ aia^« ajaal ; 
'S(<1^ cntattaa c^ta ff^aa^ €t«9ftca 
afa %afaaa (atatcatwtwtaf) aja^^® 
ata atc^F, ^ca aataal ^ aiaata ’aatas 
acai w ^atca «rt« (caaa fafaa 

cac^) %af^ ajaata aai 5»ita ai ai 
Fai aai ^a ataa aaai 
<a| aacaa aaif« «raafa^ ai aca 
a?ac^ ata-faaa aka i 

«?-f®-cataa ^a^ ajtwta ara wt% 
'?aai 4ar«artca ca^ batata atca 

ai, facatfa, aitt«^ta cat%a '©fSata’F batata 
«iga aifjtJic^taa (Alcohol) ai ^fatata 

aacatca 'fl'®fa aa i 

^atatcaa a^a '£rf%f5 fe*rfatcaa atcaa 
feaa ^'3' atai ’«infa^t^ faaa i (aaa 
faaltaa caata ¥aa-?Fttaa awa atai 
'»if% -stcat^fai afa aisjc^ «<!fl 
^ataa ’rata ^nai atca^ aii fwiafaata 
^cacaa f^aata ¥aa-^ta—aa^ aataca. 
^a atia 'aa^ anrtfF^ '«ic^taa, ac®ata i 
4aa aaaisi laa atar i a'aa wl 
a^at^ ^ai aa, aaa at^t^fa a»p ac« 
^aF acs; ataa ^afa aatal caa? 

aai cacaF catatcna ai aftaf®^ ar® 
caai caR i 

a?aai ^fi^a^tta taasacatar ^atata«f5r9 
aai ca 9 aa«. ^aa ^a—aaa cfta ¥ai 
call aacal 9fjtrafaa, ^tfia, cfPi«- 
cStPta, at^, ca^catl®ja 
^titral fw^aa« ^fa ’^fir araata anrit i 
faara-atata fw«a afl c¥ta itav (caaa 
®tl-latla apil. caaartfaa caacarttal) ai 
atta, ^la aaaitf a'^casaa—ffiaV^l ai 



a, 

fenwsf'sf'i ar? ^ ^tr^r i 

(Water bath) ^ll?t»I ’f?*! 

«i«ir^i fwcii^ii«! car^tw ^*ft- 

arr=^^ft*f ftitniw •^rtj^i 

csrtc^ fsjflHfsm 

•ttrif I ^1 > 11 ^« iar??r 5 f^ii 

'flt'ra ^niaia ^ sf^ i^lia 

*(faa^«r i 

>T*ia»fa ©nMc^a ajtntra 
’ftaafjr^l ^ac^ ^a, ca'®% faar*i 
fai’^Ftaraa «((tcaf| ^tana 

acac^ (Precipitate) festairsra 

»ia^si I c?^ «ira8? catwcafia 

c^ ac»J ^«r*il8 cat»Ji ata i 


atasr« W'Q Precipitate-'® 

faar^i-ntraa ^^icac-f wai aa i aam 
ajtnta uir^tiaMfa^Tanr I 'stana atari 
icai carffa ai artaria (aria ^nra) 
I casR, «rfl ^tftaai ir»!i 
faat^»! I ^* 1^1 (Lipstick) 

lar^ ca aia^ta lai la, 

’Ttat^ ataita f%at^»i 

atit»i ^aa-®l ?r« oral c?fti i 

^^^a ®f}5e\ fa«rcaa atai fi'stta 
a®ai fefs® <iia^ aitaa fitf^^ai 
caai far« ntra, ^ia «sii^ cat^t# faaaa 
f^ta ca®ai c’t'i :— 

(sf) fentatr^ra f^^a afa ajs* 
(ai ) '«ia ® «iitairita«i atri, ^ca 
(jiaiJta ^«fa laca i 


R,.COO 


H+HO 


•Rs 


HgO+Ri.COORj 


(a) »a’&ta'®% aa«aa faf^aa »itaa (Trans-esterification) 

Rj.COORa+Ra.COOR* Rj COOR-f+Rj COORj 


aicatr’t ^jtfa^t*! ^aai *T«taT 

ca^-®rTt^t»f I 

(a) Sm-a^Ttft&t^rafaa i 

(») «rTtai®»i ^'®jtfa i ftara 
fa^tft'svfra ^rarraa atai efatia itaaa 
ifi f5i«cat9fa I 

-itatma *iaf^ ^at^ caaa 
^ a^cf Itata ^ ira, m 
<rf^!51W-41N1*^ ajHfta wta 


caNta I «i5fai*f®tia fawfatiawtra fa^ii 
aw ^acaia arataa la tKi «<ia^ «rf«l8 
^ntatat aaat'atwi fat 

nfara^a aaata ’iitai la i 

wTft *tt^^ 

fataa ajtf^afsr a(5pi*f^^raa atar 
^i^aicaa ^^f^iata «ft<ia (^aat ®rra® 
•rfafa^ *®at^ta’) nt^ata (William 
Arthur Poacher) I <a*a ani i 

waiita—tefiitai, t%*Wa i 




f t *n n*m\ 


r-i^f«rtRji *n «siv c^fiil'srfiitw Ftn 

5Jf« f tflf I 

«if^ c?<ri ijtwi «t?i 

I <iit sfjjnr to *fR f^tfri 

%ar«ti to>r >ft*f ¥afi«i I 

Pei fumes, Cosmetic 
and Soaps «lf® 

isfif®'! I '« «r>rt>f*r 

^tCTf^f tl C>lt>!t^l5 'IRV ^>|(C*l|5f 

c^fi(^.uifl jj'sifft'® (>j»«8) 

*iwr 

tow 

«(tntl St. Bartholomew-u|« 

C’lt*! (Somme) sTCfl ^'1 

%*l=rl 

^n’t^ §nj% ’ajsrf^rtf^ i 

8. siiti ifs wn «rftto 


>rt% ««p[tir mzM i 

tfk csm () %ni nt^Ftwi 
?Kfti*m I f^c<rcfsr—‘Escajje to 
the Hills’, 

c»if '«m’r to’F 

f^!l<rtf>f. Pcnnines sflCt 
«rtltl9lTt'8, (Surrey) C®tt*\t- 

tow I 

smil '^t?i sfc»ij 

>ic5jUapt>f csfi’tfe®SitFi:- 

•rtto wt«r\toi 

'■rtci c% ftwcJii >iwj c^ c#t>f to 
C^l ’FW cw® *ftnR I ^ ^Ct5l 
*ft^Bt« W'e "sitrjf f^9*l ^wWi 
wtr*fto^^w ^‘T^tlti 

to 51 m*\ FC*!C1 Zermatt, 

Chamonix, Canada, New Mexico 
Grand Canjon I to cm ^»ll 

Clt^ 5t»|5rtl« to KW 
'«I im-toi*! *11^511, •rt^i- 
«t^‘rfti\, tot<arfvti 's 3?1^- 
Cltfte l«w 4® to I 





^t*ttc?3 55 '^tcfff 

fiw 1 'ait*i?i 

«tc9 3fi cir^c5\ 5fi 
w c«*rpf C5f|— 

cw i?n ^tctf I ^?9f5fc<5?i 01^ 

«rtsi^l •(’tcs c*rc»i f^stw 

ntfl I cw ftfapni, 

“1% '« f^f^i, «ff%59 <4^ c^rc^ 
iR’r «r^f% 1 «!i!r Kc«fj 


<iit «stT «fs(5i 
'ih'K'i Jrtc?[ I 

c?’*rt5r c’^, ^iB ^fsi 
f?a (il^F^I (Circuit) ^«flr 

^ ^tn?l ^IWT ^t*r- 
*it®t5 «rc'3? fVa 

c«r5( IPiiB 1 fepi c^^tti^ii 

^t«l1 « C9lt?t« 



^*r-"(fw 
^twtw I 

ii*f f^wtR« m ^ 

<«^ <?fV ’«rtr»itv 

i iitntirf^¥ ^t«i:i— 

c»f»i-41 

c’l* inpi*ritw ^!(Tr« ^ 


I '8%viwt5 

'fl^ ’fjt»?'3rfwt1^^ti'8 ?it<n ^tis I 
A « B «ft^ww?r ’T^r’Ttnr^ 0“ c^ts 
aw a«i ^wii «t«nf 
cTt*T ««? »f^ww, *f«J ^tf A-c^ >f«r »Wil 
0* c^! '^t’Wt^tf aw B-csf «rrt^ 

^ a’«t ^'s »!t’fc»ri f f^fwm ^fwjl 







^n'H 

^1 c^r’f c»it^t9 
c»it^ ^t*itJr (froi 
c^^rtc^n ) i ’f^*f 

*tffl*i'M ^t^us ^t^c^ri «f^t-iw -sft^i^'xi'’ 
c^i ^*f3?Wf *it5f 

<irt^c5i—^*ir5 W'® ««•'* c’fs 

^fsi *1^ ^1 m 

^tc^ l ^tn*lt31 '^ti'e ^t'5tl9^ 

«r^? ^ 'fl^'hi 


'« 0![ «(ti:*ti *i'®5| ctN ’^tcsr 

cpi^ I c*!^ 

'5t*t*ltiiitl fifrSi^f?! 1 
’VJitv** %’Tr’J '®ti^ 

ift^ JTtf^rs I ’*[^'1^: 

^if9i^i ^m ]: 

Bi—Ni—Co—Pd—Pt~ U—Cu—Mn— 
Ti— Hg—Pb—Sn—Cr—Mo—Rh—Ir- 
Au—Ag—Zn—W—Cd—Fe—As—Sb— 
Te I < 4 ^ ^tt^’ftir '«rta[—> i 



’r?w ’T^r^tcn csitiji cw 
^*it}r it«l ’T^c’rfrn c<it^ 
(^^^f6af)i ai?5*f ^Nait«it5 
^P<[ Inversion temperature f 

«ar?^ «r^H 

rtf’ll?? sffii ^^ 1 - 

'9^^ ^ »(c«n^ srj, m rt 

c¥t!T to'9 

9t»rri^i *ttw I ntsr 


<ft5 ^tcn ’Tt^, ncifl 

^fi’r I % I «rll[^ f?T 

cJitfet# ^tnjaiw *(t«t« 

; CW~f^«lW (Bi) '9 «lTtf^f^^ 
(Sb) 9(tj^1-^t*f/(, C^tfl (Fe) >6 
(Cu) «irtdi-^tnjt«?« c®cii 
Bi '9 Sb-ai?i ^ Cu ^9 

•It’ 

c^'n^ fwtf c^, m »T^wtt«rf •®t*Miar! 

>ni{ «f*II Inversion temp.**)!! 41tf fffCf I 



c*t, s&ii j 


Inversion 

ffs^fsi *fr?r i 
*ra\^ c?«rc»iJT c^, 

^tns:»! ^ 1^1 »T^r^ilTnw '®tn- 

*itan 0* c^i ^\ cac^r, «fai i>*“ (?t: 

’r^*f ^t^tan 

wi f%f *itsT 

1? « «t?f f^<F VT^Csr ««•“ W-'fl 

ts*'* c»rt^C(2r:® i 

c^ ^N*itaitf ^f^^-<sr^t? ^9, ^1 

stcsj^ j»i?r 'sfcsr i ^t*f*itaitii 
^t^ Cf^Sl mm ^H^ltail (Neutral 

temp.) I m ^tn*lt55t9 

afC^ ^f^vefsjts? ^Q 

«Fai:^r, ^1 5f?i i if^si 

"stnsitail f^?ic*f5F m 5FN, 

Inversion ^t»r*(taf1 ^ *[tC!l?l 
I 

^-hi ‘iftt^- 

*rt«?t?i Tm I ^¥*<1 
«ftlHsr C’?, ’55f^Wt»l¥ (e. m, f.) 

C^Ft^ ^^\-CS(t^ m 

*rtw I «rti:»it5j snorts 

sfta §1® ^si 

vt«r ^FWI a;t*( «r««ri;*{ ’i^ntnc^F 

T w*itaiti ai^ ’T^ntcnfl m 

ft, T-c® ^*rjc»i5 

*rf«it® ^r<f JE/4T; 

T* « (T+l)" w*itarNnfl afc^ 

>r^i?W'ftf® ^n*it^tfl '8 «Ft*tj9i9 
^5f^t*if ’Tc»if »r^i wti I '«t»ratait® 

•lt<VK¥ X-8W '« =S»iC¥ y-wv 


<iiiw fe®c?nr a^rfEfai firNfi^F cnc® 

VI (Parabolic) I 

c^iia <rtii ^Tf®5p*('Q 'srtriF i 

cWtlf (Peltier eafect)— 

>itcn cn»iHt3 *i^5n 

’sftf^ftsr ^C3%9i5f I ^i5 «ft^ ^ 

c‘*fc<F ntitr»i 

^ iHl, 511 c^ m '81^» 
'81<t«. ^tc*i?i C*tt5l*l 

fr^F *ftitt9i '«iti:’T 

^sjiS'T 5r«''^ 

CS[8^1 I ’T^C’^t’f^CW 

^tn*itaii JTsifsf cm 5rjti5t9*t 

ntitc5ii I 
nf®n«r «f«fr*it'S' 

m\ cf^i B 

’T^CTl’t ^C5 fit® it's! A >T^nt»r 

Itt® ^® ’f®® m ®^Ft®; ^®®f 

•itot® 8fCW c® 
n^c^t’fc^F n®® 5F®r® ®c®f®«i, cn®Ht® 
f?c® f®:® 

«r®t^ *ftitc9i cni m 

c®t®ii ®t® c®, ®®® '9?^ 

^t®®tarra c®^ ^t®® 

«r®tf®^ ®r^ ®twf, ^®®'e B*c^'®t® (5t®® 
«q®\ A-c® m I B'« A-c®? 

a^fapr® ^tr*r® '« c*it®^ ®i at®w 

f®g®®:®® ®c®T ®st®®tan 5®®!® m 

®tc® 'e 9f^vcm'® ®®t m ®tr® I sfre®® 
^t|«.-«r®t® rt*9^ ®t®rs enm ®tlc® c®t® 
'Jt® watc^ 4rm®R» »®t®r® 91 •itHt® 
C®t®t1 ®t® 1 ^Wtl ‘®C®^ Reversible 
9f|v«f®tc®i f®®f nfil®9'® ®^®t»f *r^nw- 







iitu— 

^itC’f^ ^»11 I 

cwtfl viicjpit? c5rt»i5Jt»i 

CST'Qlt ^t^l I n C’Ft^ ’®1%^- 

WC*l C?ltl*(5 (Resistance) 

^V*l ff f '«t^ ^«s^S 5?f I ’®NC’F ^«\1 
(Joule-heating) I 
(?i 6»(^ 5il «5r, < 4 ^ 

S^ni W'Q ^ 1 . <41^1 

^*11 Irreversible, 

Revrsible I 

nt<?j i 

^«?r cfic^cisaowtn * 3 ^ 

^^^ ^'5 I?:? '«ltC^tBT 4C^F^- 

^ni?i «fNf*i^ ^mji 

«« «tc«ri tnl 

g^t|l8 c^^tu I 
c>r ‘flm ’fittna 

JTS ^«ata 'flc?a nas 
njtn ar»i« a^ai fa 1 «ita^ia 

ujtaa (tRf) ati? at^ 

ast^tatti fa^a atta 1 a<ca i^{5 faf^ 

atg ^ ^al fa, ^aa «j)tara 

Iwfla-aaa ^rtataa^: «iifa aaa cata^ 

^a¥ f'sata ^v$ aaraa at^ caiar ^a aaraa 
at^cas *ffiiaTt« fC« atcfl 

fata aw ‘at^l’ 
aat^f taa^ ‘<arlt«i’ aiatarf ^f«vaw 

fra m? t w ^maa atax ^ffv 


cf^ fa, ata ata at^pra^ at?r« 

c«fa afv »aaa fa ca, '■rta ftatifl^ 
ft*® ntra ai 1 ataii '« < 3 rCl^ta acax 

‘Dynamic equilibrium’ fta faffi asHataita 
<af fafal fa^a-4c«a fffa^ faj at^ 
^{B «i3r «fR« ^ata caatca's «??wa 
ft«a-«rc«caa »?|lfai Pff ^®aa<tatra 
fa'3a-«fr^a cacf ^f^wtaaf 

mm aa">iraa aata '« ^aa)«aat f'sata 
a^*?! a"^f fr»i'6 'sf^vcsst^ fijatff'® fa 
ail a^cataara ^taa1«5ta «ic«? ataw 
a^ratraa fa'sa-^rt^a « 'is1^r»i?F 
m m a^ratcaa fa®a-«fr®a « ^f^B^taar 
araa aata fa ai 1 ^taa araff, 
Itaaliaa aa? ^taafasta ^*ra fa'»a^a i 
a'a^: ^«a araa facaN awa ntaata 
m a^'a*)r'® a^t^f ara 
ifatf i5tatc« area 1 

cm cm ^caa (Ararta ajtaxi 1 
fara c*f»iita mrar^a's ajtaxi aai 
atai ‘flcf'R n^ratnwa mt ^t*fataita 
atai fa «rtwa fe«a a^ratw 
ta*fat'®a^at ^f^t^ia awa fa I «aa 
ajt^tat fara 

‘«a a^ratrn «ratfca f^“ 4 m?a «ra{ 

^sr »r^cafw car® fa 1 ‘fatxi 
ntftrpa %aa caw ajtattaa caaa 
aftara aac^ fa, caafa ftca 'sf^v 
c^t^ra fa^a-«RWfa 4 if^atraa ^ara 
afar aca «i«ra fa i cal at«fl ^-nfi'ca 
antafa^ fa <nm cal areata aaa fta 
'sri I a^ratw caa fa«f- 

«fc^wa ilia cara af^ri ncf i ata 
aw aas'a^a ^ffa-«r«a, a^ratwa «ta 
aanr wra 1 aw cal ftafe at*r ftfiita ^tca 





CT, ^5?^ 6t«il^tfl mw « 

?cff^|9i, c*t»j-ftfl 
'af^v«r5itc?i c»r^ kz^ 

‘^rtti ^si>T5r 

«fl ▼SC'S Oti’j c*rt^JT—^if? c^^9i*ita[ 
^t*t5ttaitii *rt<’Fil ^8^5 
^ta*l fc*®!, 'sn cni '»tn*itaitfl •fKc’f J?r 
’T*itS5*rtf«^ 5^*1 's 

'®t*r*itait? *ft«f¥r '»it^^ 

I ^z>\fk* »r^ ^[wi 

I '«i5’rt’*( ^iic8i5f c^, 

f^fsT ‘ill mm cnc^’^i fsm c^r«fc«iJr, 
'<15(11 ^tns(tait9 fen? f5('^a <Frg— 
'9 ^rn<(tait7 
^5(1 ^ I c?t5f ^tn- 

iCWl lFf»( (Temp, gradient) ‘(ftc^, 

Fr«i wtft ^zm^^ ^^is(®<sfcgr 

’®f^55t«(¥ ^z^^ ^ *fttil I 

’flu's c<r<ft*( c\ 'iiwiar'8 
’ef^vsr^tf ntitisj c^<rti5( 
4irtfi^ f^nfti’s c^c’® 

w, c>prti5( ^sft ff c<i«ffi5( 

fKi «<m^s3(t<i cf'SKi fwi^^w 

I' ^i<r^ <<11^ ’TJ’i mz^ cifcv 
it'ai »r^i<itn •K« ^t*r<(tait3 i?t*i ifTiv 
4V. cn^rtw ^*1 w ¥191 

«9t¥ ?f¥l9 ¥»l 

cnwri 

' ‘9¥ih »l^*(t9 ^ 9rr9Jl 


^tl9 5(|f mi 9flif, *rf%9tfT 

9¥C« 9<1 »T^f1 <5T*r9t«1 

Citl¥ Tm ¥rn*(f!9t9 '¥¥*1 ¥19 1 

¥199 ^t9*(t«9t9 tc»l¥tc5(9 93(¥ ¥9 

9 t¥t 9 19 ^ ¥t 5 (lB f 9'39 «tt« ¥9 I f¥¥ 

9t9fl9 49 f9n?)®¥ C¥91 9t9 i C¥«R~ 
f9Jl?lN, C¥f9t^, C^itfl 4|ff^9 C¥Cai 
B5t81¥ 981 ’$199191 C9l¥ f99’$t99t<9l 

f¥¥ ’$191, ¥91, ¥Jt®f99t9 
C¥Ca[ f99 ’$t99tai1 C9l¥ ^t99t91 

’^IS 9 tC^ 1 -tl 9 ¥f §f 9 lB 9 f$ 9 i 5 9 T 9 ¥tl 99 
¥91 9 ^l¥C 9 991 ¥191 I 

( i ) ’$t99t9 935 f¥9tl9 9tliif¥t9,l99 
«ri9t5 99 I C¥t9 9¥9 ^t99t®1 

9t9l® ¥19 ¥t9j919 4¥ 9^l9t9 9¥"9l4 
C919 m 4^Z^m 99l¥ ^f9l9 9t91 ¥91 
95t99tiat9 h9l9J9 ¥19 C9 ’$^V«r9t¥ 
¥9, ’$1 4¥lB ¥Jtf9tgC^® 9ttl^1- 

¥Jtf9^t9 f^9 9t91 ¥91 41’$ 

«f9tl¥9 *lt9l¥ 4r¥9tl9 9¥9 ’$t99t¥1 
f¥9tl9 C99tr9l ¥9 I ^C¥»1-9t^iaFrH ¥t9 •[ 
f?fC9 4rt9 >9*»“ C9; 9^1 ’$t99t¥l 9t9t 
9t91 ’Sl^l 9 ¥5[*&r9fel’9 ¥t9 •! f<n9 
—9*«" £9: C9l¥9-*® C5r: 9^« W^ttan 
9T91 9t9 I 9tC^t¥t9,C9 ^sf^VC^t’S 
¥91 ^wt¥999¥9—'$191 'S C»lt¥t9 

¥t9JC9 9^l9t99l99 ’$t99t«1 *“19: ¥ 
>*•• C9S ¥19 ^1® ®f?Wt9¥ 99 ¥19 C9tl^J 
.*•.>« e¥t^ I 4Wl¥¥l9¥«f9 ¥t9,9 4¥ 
9l¥ ¥?? 9tC^t9tt9 9tl9 4¥^ 9« ^tZM, 

91 %9 f<tf¥f9¥ ¥!t9¥; 

9t91 n*\ 1 4¥t¥9¥tl9 9fC<(1-9^J¥t9* 



k.h'it 

«f?ri '« 
c^fsi ifai '®t*Ntaftir 

at«ri I 

(^ ’<13 fifnti’i'Q 
^tzw. I c®f. <«. cs'f*!^ 


t 44 r 

(«) ^91 

'iftc^t’aft’f »[cv c*ri:^ I ?'®'^r’® 

^sr ^s{ «ff«rilt»( (Resistance) ^lt*f1 
<srat5?!T I «it«F^t»i 5i?t?FH-'*rt3rtf c^ ctiH- 
^‘<ti cHtsn lirtf, ^1 '111 ’ilf®? 
I 


«its !'8 finite 


’ili’pta 8fC9j ’nf%*( %»t4? c«fgii 


'e c5i^a?FsiT a^tc^r 
?asj n^tca K^ini 

c^tc^ *ia1«Fta 

»i«f!n Jftr^Fsr nft^ta 

siafS asi ^’r<2rf 

^ c^a*! a^tat^ 1 

«ft^a faatafawta « n^'ita 

♦w c^zw a»ii ^ntsr? 

aftw «tafaaf *(<1^ «t»i^ sc^ii 
nfaaFata'® c»i\a ataaf^a '«. «ii»r-'«-a aai- 

^Hata|6 ai^t’Ftw P(im «ia^ta ^ta 

fata a(t<a ?;a fffata 'sta as»- 
at^’Fta I 

nt^'s N9iBftaa «it ^nisr^fe ««• 
a#a fei*R' ^a^nta c^rfai? ^ 1 
ftatta c®^i ac^^ ^'SaiaWr 1 w- 

att^a aetata n^fwata i»«** ata cacaf 
talata ftta cat^ 8<» ala <a^ ata*^ aja? 5 « 
acai I 

•?acaa *ra1aa vca ff^a 
cnVi ariS^Fi ^r-at# <aaa *Ta a^aj ^ffta 
aaia ata ^tai a»ai ^tzw, ata aacsi 
^^ca? ?!"ac#'^«ftarra ca'sai w ^ta 1 


afafaata srttr atfVaf^^ 
^aKta fafeatS ataa-sfaa ^ caVaata- 
af^a ca\a fat’iptaa ’i"ac# aifa wa aWai 
a^cafa^i \ Fsfa aceia, <aaa'e ffi a"at# 
«ita^ f%g^ ^tattaa artai call a^tcafl 
‘flaal fig ajfaaiata^ a^aata csh ^1 5 t»i ai 1 
^<caca fac’^tam a'ta ca^a- 
sracaa aar fata ca ataFaraf c^sf ftflfa^ 
ga. ^1 sarnt^ a^taftasta^m ata* w^a 
faataa a^taa ata caai fat'® atcai ^1 
c^sf ’jfa^a 'ataaa'sca ■atat® ^ta ca^ta- 
at^i ^Wa-«rata aai ata caa, c^Vaf atf 1 
alta •aa^ rffaa^a ^ttaataata fena's ^rvfa 
^^a ata 1 

?c^a ^5'8’®i ^ta Vi aataa Fiata^ta 
aaa'e jta *rta, aaa's ai %fk nta 1 a^'atta 
^^tataa fawaa «fffl fNta»itn aata 
c*thtatafata <afnta Ft»ici 1 
aaa *f<fta ata I 
'9. «j}>r. '«-« aatatnatca dflf^taa 
TO*r 'nalS ai «rtta 1 ^1 an ajcla nfa 
atitta <jfl^t^i taalJ ^ai ajn^f^sil*! 
ajtiatfalta c>Aafaratam <8ajtfl atitta f 
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>lr1 




^mUh 

forri I 

w^i'Stc?? ^tfa- 

^ w; c^sis(~-C5i\?if^wtw 
^'^fTtfv «i5(nti:^ ffai»i«tc^ "?!& "^31 *iw«i- 

<src?9 UTm, 

^N*it3t^5tn, 'Bit^^l, '«r'N?t«?ts 

« si^«i4C^3 'sfsrtsF 

c'ltfi!^ ^ftr 

^ii^t ^’rK« 

I ^ *r?tr<ir nz^ «i*tfii^t^- 

f^l, m f^*(*l «ft3r 45T^ 

nti^ ’itf^n c^^U 

<8(^9i ^i:«f 


'B(1X’t^t?J *t33 '!f1-f5|«1^t!l *9^ 

f% ^ cw<fi i^rsi I 
^itf^tlii «r^t^ «rr^i:?it<f ntPJ i 
>«^'sitcn *r<« ifif 

3ifii1 ^c^l I f^Pi ’2n’*Ftti c’f ^ 

tat^i c’f'Sf’ifl 

fkm f*i*ic5ifl ««f«- 

fapii c?«n I 

f^, ^iw^rnt’tT 

ipsi'hFs\'s nt«?i cim I ««n c?n:f» 

csz^ 

•{flc’!“f 

*\m I ^ ^jtf 

f^f%9c*n «(t?t'*«r^ fitf^fapTi c<tr^ fl’Fi • 

C’F't^ ^3f »1CW ’3^5* I 


(OTF WtP^I 


'eirtc^n ^1 *itsrti^t9 ^izw 

f^Zin '^^Z!^ ’PW C?*!1 I 
<jj^ «f?rr*f?f «?tpt®fi^ cn^z^ pc^ 
«ftftESfP *?'®v 

3ftptafiB pn cit^ Fhi-<!t5 «i^En 

c«i»r I 

wtpt«flB ^Z9 «rc=« »rt*i^f^ 
w 4^®? to ®rt«ti 


l?t5? ^t®l 'rt’lt’l I *f^ 

Jim ^ C’tEIE. C^'®f»IEV 

cBc®l ^ftPtEsni lt«E5IS «I^E*tP »TEir fEf C^'SSl 
fC? ) «1?[ '®lf^ ’I*IE’W 

^zm^ to® *ft9t®r I 

ta^ artptcw® ®FE?(Ei®T 

#1 ®Ft<i I 4 

^|B*^ 

c®t«»!*rE*;% 

^zm\ ^z!^tm^ ’itom 

»rtoJ ^z% f 



ff5“( «lta f5f*f ’ft^ W»l- 

•ift’fwi >i3Sj[ar (fe^sr f!t<(ti*f? ?j:*fi aft-c’vtiil 


I 

ar^c;?? fens ftstsnn srs cfens'sfn 

Sts I clns'sfn cnt^s tsstnt¥ 
^tsst'sil n^a?ti nss « farrs^n cf'esi sen 
'fls^ fsnens nsi festts’Ft^'s nfsBtnni vsi 

ntcsi 

^frsjffe efentn scs s^ sf entntsts 
^ens stitTJw—«rtssfei « nittns 

nittn n<-n*tc^ sjst^^ 's^n-dns'sfns 

S15 I 


dnnfe ^s^*i I *ttsts 

>8> ss n?jars ^®iisnt» 

’fw, ns c^ fn-nnn s^’lfeiv fss 
stne^ ntstsi ^s i 

<<1 ffenfe ntsts fens ^s f?ts ftffets 
ntc«F ^^sn ^kU c5cs ^ ^t^tntfts 
tflf{5 c®^ I '«! c®c^s fensfe fn-nnn nsfe 
sntcni ntt^Fi ‘As fents ststs *• sfn 
’F’^^s ^®t®n fnsfs® stn^tn <fls^ 

esfn^n^^ts ntnsts srrtfevsn i 


entfen 

5aii’s^ 

ors^s^V, ni&^ts’r 'e ipf®<;(s¥ ntsrsitn l^tfn)'« fn^nsrn n^i® fs i [ siTt%ni- 


c^Tfetns njsstsr s?fsfs®i c^rtfen ntns* 
cfcsfl «rts n^t^nfe siin^tn s^is «iti^ i 
fefi? ntntssfs «i^ajs nnt< emsf c«ttiBn 
«r^ ^csi <iife c^rtfen sv sinsi 
feftf-c¥tis arsV^ ^s^ts n^Fi® nttsi 
fe^ c«rt{Brns «utfnt®s 

«tt%tf ts "Ffe s^ «rH^sr c«rtfen i nft^tss 
nw «rt*lltss n® fefl«^ c«ftiSn 
n'ni'fsftn s«?n ^si nsw si n«s ns i ntisrs 
^'ar-fswstns sm '«utf^tni 'njt^®, 

si^ftn m fet^sf^ sn (sm— acth- 

A< 3 renocoiticotropic hormone, In 8 olin 


^jt^^«jrt^f5fn, fnfePrn, fs^lfen, »««n 
4ts ^«|B c^n]i cs^tn cs'tnfe sststs 
sf«< '6 ^sf ffes^jtfncnnn n^ts '<ls^ 4^«ttn 
fef® «iittntfnsi =sts fefefssi 'ss^ 
^rjtfnmi ^rjtfnt^s nfsftlt^n sfis 
tfjstsr ffe^si SJtfe njjtfir® nwm iftfilns 
SIS ^t^n ®tt«[srtfe® « nmfew vtsi 
tiisFnrn ns^ sj^ cs'®*** frtnfs 
®ttns «itstnR ss, wsT c^rtfews nts ts 
ntnt^fe I n^ cs1s-5f^^ttns « wfnis 
nflni^ nfstfe ^14s tftstn wi 4ffe ctn 
c«rti8ts‘fe<nf i|f «•$* 









"fWfli <rtw^T« c«rtl8i:sn Tm cw«ii ^wi- 
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Jit^rsT 


• It 



•fr*f9 


oo 



»(t¥ 



’'I 

^ • 

^5^9 *it^»r 

( 995^T ^91 ) 

98 



C?ft*lt^^ ( 99i!? ’VSI ) 

9«* 

5^i»l ^t'rt*! 


ttC^9 ^51 

( ’itWI 



to® 

( 

>Vlr 



^9»ft9 f®Jl 

( ^it^i 

V9'9 



1 

^4*1 

^911 

yt 

S|tl5— 




^«*i> 



9«‘« 

®t»i 

^8'* 



»t 





®t»! 

>V^ 



98'4A» 



^t^9l 




c^rtfS^T 
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8*« 



ilr'9t 
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|fe\H 


9**4 


C«ttl 5 t«t»T (Protcios- 
c«^ c«ftl8s? I 'fllB 

?rta»tc«r5r, '8«fm«r5r, sit^^lftsFc^fs 

oi^fiJ •flS^ c^t*ti5r'5 

-■rr^tfl CTt?i, ^rtrstf^'s 

«itri I c«iitr#stc^ f^r«f csi\^¥ 

nwtpfs nftnti 

€•«*•««%, v«%, o— 

CmiMl Wtff^ 'SWfl 
cftsrcft5»iN«rtf »vv'« 


'«f5 f^«f'tflC«H ttiwl fCill «fl3 

nisT c^sr« ciVc*!9 
c<r:v m wt«rf4f fit i 

c«it^i vl>tf5r, nW 
cjc^'S. *ri^5 

CBH c»<t?i «irw snt, ??«in 
'eBfsi I 


^t*|f3w WSRI ••«««% 

«4» 






>•» * 








^f5 ^1 f«?i® *f^sit*i^ '<rt^w 

'S'a.s** (=>fe^i..x%) 'e 

(Ultracentrifuge) 


Wtfl, 5tn « 

•ffimtn si'cs'Q 

c<2rt{5w?i '««rjr 


c«rri5c!n Jits 
f®tss ’«lJt*1^fSS 

f^istcjrtfts 

finitf®5r 


«lt‘lfS¥ 

3« •e»—8e,o** 
• •~10,« • • 
to'®,* • •—• • 


«lt^C<2rti§CS?l Gift'S ^^apis^ c*ircv fsf®« 

cs\i’t *f^n^ v( I 

c«ft{5s -► csiJl-C'srtiSs ~> c«ftf5^6JT -> c*t<ii!»ts -► 

^jtfsiJn («fsts^:) I 

«f^fsfsfss 


JTS CSr^F S«ST ?F?11 c^, 

cfifilSs ?r«il cnnj^t^® stsi ijs* 

«IJtf5fl®9 I 

CT'wi fsf^ii; 

csss—^cstcsrtto >> 
fsl8f®s «itcsi S't^SCSlS ^cs 
Jtt^% («•%), -aDWtss (^4%), fet^istfss 
(!.•«»%) «fls^ 5^s nfsstcss ^jtfs®i 

aisjHs-^:^^ ^s^fscs a?t^l5 «lJTfsrS1 

antft® s^ts i SSI—«•% 

S^!5tfS¥ ^Ttts®, ^\% fsitls, 

\r% ruffes—I 

f®iss '9gt\"r arcs cs cststi^ 

®ts C?S1 Sts St ^s cscs? cs stsi s^tl^, 
^'5' Stc® C«rtl5tSS ait%T 4St1 ^CS I 

^tS sst'^ss ^1 «q^ cs, SRSitSS 
str® ss st^s str®s 

sts^i s*p snsts ‘fls^ csts'8 


Ifts St S'tSWt^S s«s (csss, ststs) 
S^*nc4 SSSI SC8 Sfssf^sj SS I 
c^ts« c«ft{6s s?i5ststs (csss—^S’l^fSS, 
fscss aiTt»lSfsS ^®Jtfs), '^tsts CStsiS 
aftstcsti (SSI—Pis, gs fif'ff®) I cs SS 
c«rtlBs afT-ttcst ss, cs^P! sTWsncs St«Sl 
Sts I C«t!5s CSCS 'Sftfsq StSSf VH 
SSI SSI St^ts pf. att^. 

cst"sts^ s^strtcss c«fti8s csts 
f^sts) Sft'^ts afH Sts Sttsi 
4St^ aigraj ssl SS SStPns « SS 
csrs PPs c«rff5s st^sts i ^lts*tt® 
sjtPfejts stcs cs ?fais sns a^tfsiF^ stnits* 
gf!®: csPfs—sts cst®tt® csPfs 
st^ ®tlstssrt^t®s arss ffiifs 
ssT Prts stsfs^fss strtPitss *ttt^ cits 
CSWI St 'SSS sssitsf^st^s Sts 
SJS^tt Sts S#S Sft® fSt ts I 



>rtf ?[c«fir c^ffC5T9 f^|5p!ii nt^rt a c«rt{5^M ^tc^, ^ 

^^ 15 ^ ^ 5ft|IC5f?f ^t?fi;af?f ’I'j^f^^ *ftCfl I 

(Sizing) « C^%=T I sttafjri- W^tC^T «llt«lf^ (Algae) 

c«ftl5cij^ af^5 (fl;? ’St'9»fl f^f«sr 

’’IW5 »Tt?tt^i it'5'c^tf 5 ^!^® !fc?r) 1 <iiwi:^ c^<rttsf <£tf« 

’’^cart’TPtfl 3 t*ii '38»,»«* firnfafsi 

nf|jitr‘i ?ir I capt??ti:^ ^iit^ifir 

^T'hs-rj®? '8rtitc»fl ' 

fTK ,w,t5 ^ 

pitsrt « ^rtPiM ^Tfp,c®» 

•>tf«=.- <!t«* ,1 cif« nt=iw «,. ,(r^ 

m-.t. -Rtw nR,t,=f ^ Prifi, ^ ’"**'*^ ”"'' 

,wm ^tPs,ti=<t<tWr I ”"'' '"*' ”' ** 

^ ^ ^ 'ejfsjtc?! m C8ft??tC^ 

c< 2 rtlSciiif 5 ij«fr c«r c*rni?t|is 'bi«i ^ ^ ^ r 

?nrf, 5F?t 3 ^^ •r^N'ii 

(B.o.,nth«.,) c^,„ C,W- 

5ftp«nww?,ftir«mfR5»SM „ ,..,, 

c«^ C4tfec« 

®tfk^. Wntcfant^i c’^rc^ c4tN «fc|f9rat« c^t^f's <«¥ 

« 4^f«^c«i w fn. c'w. 'It®? « 

C4tj5csi9 51 * 1 ^ 11:11 ’ft^tu fH. C4, fnc^Fq c% ^5 

C4tl5*r, 4t%a? C4t|Bc*iif (1^*( >6 it^i) nf3*itlT c*Ft*f C4tl5*r, «tt9 5rr«ift5 

’T'lS'lT I f^ca*l*l *^ 511 , ^§ir. ’Tt'l^tuf^Prfe '^Ttf^C*n «Tjtf^® 

« fw 4^^ *PC9t W1 ^JtC*lt*IJt4t*r (Abomasum) 

4*rfR^ ^r*ci I f*i^t*f!itf?ii ■'f's c4tl8!:*iir 4c*("f *F3ti:«i 

(l)f{g yfif Jfgaf Jl\ ^1 I 41 If'f 51 ’4«if^1 •HC*lt^4r*r*l C^® ^’"t 

H*ltc^5 (Spinach) »tw I I’P’far ’T^tff- *ftW I ¥C1 C?«n 

i^*f'i!if *iM ^Rr c«i?i 

*tt!?i:*iw f^*!tcii ^|)i5 ff, i5t?i:>i ^»i c’^^c*r ’fl •ft^'® ^’^4t’>f*i 

c4tl5tJiii nM'fl¥-wn*iM *ftir *[t^^ I cn^tfw n^Rs 

nt®i f*i®tfn® c4tl5*t *itsjc^u *rt® >« c^«f %• ntfec® 



IfTmeml. 


C5f^!| C^®il ^*l«l 

^?I1 'Srf^C^S I 

ft’fl sf®! I ^f'T'fi 

>fc ’itf^sf ci^^' 

f^'st^ics c^c« VI. 

c>r^ f^t'fot ff 

%*f?r I c»i^ ’p^'nc^?i ^n?i 

Tl srNft^ (Municipal) ’ifl’FtC^r?! 

fVg <«ft¥W'« ?tW9 =^1 Cf«l*iK 

ft«t^ «JI| « I 

’lil^t«?l ^ttf '«l<»ft5t^T 

Bt^C'® V I 

^tst ^ttHSJ, 5l1 *ftiil?51 '»!<- 

>it^NT nt^fl I 'st ^t?ii*i 
fSicaft?? f%^i 

f^fnl ^tisTfl >n:»iT cb^i ^la i 

c^fsi's casi^ia 

I 

•at =»taM ^tf^^ naif® 

H ^*11 1 ‘«^tf "(ist ^*11 5c»t c^, ca 

’la (School 

Board) itll f% aam f^flfl 

aja^l ¥aw i 

^ Bte *itf®sf f^wfsT- 

^ ^r5i¥ «it« vnt \ «a asta*i 


cjfS I iF*i Sasitf^c^ai ntf%=f ^awtfsia'- 
i:?a «itr5f !iaf«i-Bt? ai ’I'aata 

TO 'sftc’ifaasta ^ai <^. 

Jitr<psf *itsf, ’?“! fawtc^a cbw 

ft?! I >1®! ft»i 5111 

‘flt ca, 5i’?n-Bt5f ca aatia ai^«i 

9;tt^, «ra «ftc^ ncaa^fta «pcw 
»fa«pta c^ 5i*ia fi| i 

^ta »Tw aF^i ft»i ca, ca aaiaa 

faayi aa'a Bfa ^®fa ¥ata »itJ’f, c^ fasta 
ntaw-n- hatfsfc=fa a^aji cacn ¥a- fi»ii 
^ta*i, ca aacaa fa^ta «icatBf^la’5i aracai 
cafta« n^B®a«l fit«i ai i a^n 

^aaalf^cfai 5i^®i-Bf? ^®fa a^ata ^i^- 
^iT®1 cal'? I 

>riB®a«i ^f^a «iia <4if^j «rtaa 
f^®ii fa^a aat^cia ^laa aa hwtfaa 
^aa ajtatia f»i?i aia%»ia i m ac*i 

casta, ataatafa^ catai, atlcs® fantt’i 
^asTtfaa «rtf^^ta iiri afa-natarcaa fena 
cjfl 3f^*j 'artfaftcaa «r5^ «r®tcaa *F«n 

wa’Ttatana «ftai fk^ i *iatc«f, 
^awtf^TOi araata ’iwi <1!®^ aiaita 

'sta ?JCf fetiftai 

aa ftaci >»*► »rtai c<»rf ^wtcaa 
ajtntca cfcn «5ai a^tcai 

^nV9'\ staafta afai-St?, att«<it1? ata ai 





^tcaf ^<m 

wt« w w n»rt«fr<«t« ^U^ ’wf^m 

nfa^fst ^4wtfHCffl Ptf^'Ti «c? \n I 

a(fC« ^65 

ntf ’T?ri itaj ’sitc^'r*? 
irfcf j cf«fi c«fc-t? ^se 

fc«f *111 

¥C9! ^65 r«l®t'*l-fi’l‘ti« »it*l 

®HllC*rs sfCsF ’fC^ I 

Jit*r ^n*f f^9i ill I ’®fiii ^t«fj m 

Rf«i 

5t*i I fi’sit«i«'a 

f^u ‘f>if»if»fl *?18 ?f, vsil 
Jlt^tC^J^I air® I 411 ¥C«1 c^ *1^ 
*®5i ft«pi »itc*i? »?@ ^C5C^, c*ftnfl 5j? 

fnm c»r^ sit*i 

4? wns 

3J5 fir^i'i sp®<F«|iT c*if!f*|-if 

I c*F5f*r^« f-r^i 

«ltC8lt6ill ^?IW1 I 

*l?*l ^1^1 ^911 

<flctrci« «rftii*Fat's '«i*c«rs »fc<p 

c’^tnti^tn =^c«*T '8 >*11^ fn^i 

n«^« nt^%«<F f»i^c« ¥Wii I 

*1^*1 cifc^ 

*nptwi I «rf^ c*iw 

*T^*r JTici ff8 

ftwtwf^ifl «ii*r 

4»«WtWI <«<rt*rft4 »C4CV 41M9 

CfC*!C4t*rt <rt4f4¥ f4Vt*1Cf 4t41 
ncfi 8-4H «t9i 4t<fj^¥ f4«r»i?:f ncf '« 
(r«t4 «tf 419 Rlt*lC9 4tw I <4^ «t4W 


8f4T*115I f«t«lC99 141 411 

1C4I f^affClS f4f»I -tritl Clt4 C«f««1 
11 «f«ft4«: fwtii!i I iit4«: 

ifn® filt9 «rt4f41 f99!tl9«fl C4llt 
Clt9 *1?:'® 4tl4f I 

f^<StlC4, f4ait4 Pllt4 ^rtniC? C4 
4^43141 4t«l, ^tC49 Ht4J «f9t4’Ofl4 it*! 
1W1, fn. ^4. fi. ^4- 

Physical Sciences Curriculum Study I 
f4t44 Cl*llrf® (Chem. Study) (44^ 
I*l4t45t9 f4. y!l4. f4. 44. (Biological 
Sciences Curriculum Study)! 4ltip1 
(Geology) 1^11 4J4ltiI nf«4'^4 49 
'f-f4Blt4 (Modern Eaith Science) 
4t4 r>fni f-r4®rc4, 

C®fJtf«f^®til, *14tlt-lf49| « ’Jf44l4 
«r4l ^f«4t4 44C4i 4?tC4l 49 I 

4^ €r4C4i 49ti|"«; ^4f4®t9 4f41 411 
lt4 I r4. 44. f4. 44 llf^a 

4f4f^4 4t*l 4J11 American Institute of 
Biological Sciences 41 A. I. B. S. I 4sl 
«l4t*l^: 4t4lf*l4f 'S f?®t9|C99 4tij- 
« fii'l 44ff« f4C9 icaw ICail I 
aiaiD aftcil 411 419C1 C4, 4| 4^*1 44if«9 
«l«t4 «ft4f4f f49ltl9«fl4 ^4i« 4C?tl I 
4. (4- 44-44 «r4t4 4t<tl9 

lClt4t:®1 f^f49!firil ^t^9 f4Wt4 
4^H (National Science Foundation) 
4C44 ®f|^4 «[«f 4t9t4I 119 I 

«j9t®*i Pin nifii® ittiai 
4f®l®f«l 4»tPf® 4t«I9 141 44^ 

a?t4plt9 5^t9 C4 44 4t941 4tl1 «lWtar*t, 
C4«Pint^ 4^19 4® CUtCTl ^r®l 44^ 
«Pl4pir9 4f4t4 4itpf « fsr94»Pl4 (Prin¬ 
ciples) ^9 C4l9 C4«fl i ItClII 





fH^rt^i, f^Ff ^^wtPrv w^\ 5fl I 

f^^^csri 

<fl9i c-tc«r ^Nin 

f% ^tc^ ^5, c^ti^ I 
(Hypothesis) ^«f3| 

^<r?*r w f^?ics fi^i cf'siit ^n t 

's >fr?t^T ^vs\ 

^tfle ^3rt« ^!? *Tt?tni 

*f?tr*?i I *ic«jj '««tac?® 

c«ftc!9f^«, fV^, ir^, 5t§, sic®8i 

^«Ttf? ^fli ft I 

'fi^tsrc^® C'srtca?^? 
vfl^ c’T, fn’Ff fraic*r? »Ttw 

C»I^1 f^^C5T9 C?9tC9I ^1 •f^fs 
ntc«=r i m mw 
fn^FfC^ ffa:® ^ ^\ i fawtc^a 

f^fw fa?rca?i ^*ffl wtai5tiltc?a 

5ft!ii «far*ra fw m ^curf i 

c»jaca^lt 3faf ^itR, c^t^f 

c^t*? A t5 

c*i<ti I 'flt 

fafni wf*rc«|f?r wfai i 

^ 

fnc»i^t»r115 1 >-«» ciaf^ 

i|taift^tc?5 sf nft’fN f®®5 ffC5 
f^^ic?«51 I ’Tttrt5*r®: 

Cftsf'6 <» car^lt:® 5t^ 5Fi1 

f5 5?ii ^t3r«ra fawtm «ff® 

^tw«i «ff®|3 c»r%c® 
C5»?ta *151:5^ Group project 
f«i(i ®tc® ^f®l8 itaf^iit c^mn 

I 

C5tf ^^5 cat%c® «ff r® ’f<C59FC*i5 


(Nature Study) §^5 C^rta C?«51 ^1 
c^caf 5^ c«r?^c® n^rKf^®!. a^rtfST- 
faan '« a?[afa®i nacf ^flCfa cat1?t^iS 
ataii c^'esi aa i sal 4»rc«r 4afj5 feataai 
call casta—ai cat^® naKfawi »racai 
ca asm c?'eai aa, «ta 

«aaff5a ata ac»11 Kitchen Physics I 

a«a cac«F aaa cata^c® ^faaii « atataa 
fawta *i^tcai ?:ai ana catftc® 
fa®ta (Earth Science) <aa^ ^a^tan « atan 
cafi^c® naH antaa 'e i^^afa^ra fw 
caeal ^ai cat^iFai few faaitna cac^ 
imitiflcaa ana carat cnc^ atan car^a 
f«®a fa^rtaa ca c^tao ^fe ntnta fnn'i 
ataj^tJjn’f i 

a^a naiffet® n'l^tata n'a^i a? n?rai 
fnn'c^a ai nta^ta ®tcaa ftnna 
(Training) aja’^t'Q ^al ^ I <^15 WCf 
fn^f^raa atai aacaa awtaprcna aja^t® 
«rtcf I nataa gfB:^® ( « utn) fn^aafcaa 
faf^a ^fefa®tf^c® fnn'i ca'sai ija i 
4 Wt'?j «rf®{5 few fa^tncat a^a^tca 
cnaca^^ am ^caci^ i ‘afe cnacafeatc® 
ftcatai facsFtaa fantt ai 4ircnf?tcafe 
asaata ^catn nta i 

arr®fB fnatift faaitntaa nfacan icar 
fats? aftafa^ta ^tfa^nta ^ca caa i 
«rf®faa^ «« fafafe fawtcaa jftn ntc^i 
vmit^iatltc? a faa cnaca^ata ^Ftaf at^ 
m ntciF I «rffel5 cnaca^ata artt ana'e 
8« f^fafe aaa cTr«ai far 'Sj f^ffa 
fttatai 3Ftca aamat >• f¥afe aaa ntai 
^ aacaa cania arTnfe ftaicfa <jiwcnfawfe 
fac® Cf'eai fa i 

«ifaft^n l^^rnwfe ft^iaa atai aica 



CH, 3 ^j>« 

%|\s|B C*f*(t9 C?'9?1 \ c^t*[ ^*fiif 

ft’ICf C*f*rt9 C»l'«f1 35C=T, ®1 fl'JFC’f? (Topic) l?91 ^tca|31 

’Ttftnr fftaifli ^ j :9 I ^«tr5i5 'st^i ^t^n *ri:? 3Ftr*r ^tt»rf6=n 

Scientific American 3fl ^ I C3f^ '«lti:«rt5sft^ ?r®tW^aw 

Science I'iltf? C‘!tC?'e C'^t^'9 *fl*f < 4 }^^ ltia[?l1 

^<{ C’fntS OfHl 

I ^tlt?t'« C^t^T'a 

l|tai5?a ^itai Original Research 

ProbIem-<i!?f 5Ift«F «F?tC^ CT'esi I CW^I I '«f«0t’*f^C?9'e ^<fir'6 wit*J5*l 

»rt<ftm: cMt^r ?itcasiii i 

’f*re ^5 I cHl^^ Field Trip-<fll 

«rf^lB ^tai^tfif wrsr ^WW»f, 

st’^n I »rc^ i^trajai fsi^f^stJi ^iix^ 

*(t?*fi ft? I f5iw Vi I 

3rrt»r ^ 


'®[t‘*IT?t? 515? 

>itt»ra w c«r:^ c*rr!?t- wl 

f^.) Mm cmU 

ojjf •rt’ftits 5t^ ’T'^^ 'sr^rPf^ VI I 

5t>iti*f511 511I «rtf5'’ft« cMPi M *11?,%^ «it<rtwi 

cV^ «rtr®» c>itt^ii ^*r) '«tt^’iFt? ^ti <1!^ c^i*?) 

«rfc5r I «^s> %v^ »i^*rt5i‘ mzv fe*ff^«tc»r arnniir^ 

>sv8 sitat n<f c<5c>r «rtr^ i 

«r5fw <*l^ «rNt«tC5F Arthrospira 4ft5^ sft®! 

*p Spirylina sit^ ^?I1 V I V^ ^ttflfafT? *t«(J oi^ 







(Millet) »Ti:w «!i^cai uqjU ’art'Sf'e 
«r«ft*( sff® i 

<si^ji c«it^ 

nlt^Ftv c?«ii c«fri"-<i!^ 

I aF»»fff»ii mm fifg? *ffi»*itc‘r 
n?t«f I f^«ti*ra 

c>rt1^!it>i «i^*f 

m9\ ^f^»ft«ft5[ ■>Ft^?r 
•(rtc^ I c*frtr^5t*i 

^tc?a watr«f ^fjt^- 

sitsii f^r*r?w 
K»I I 

^t*ftltir ’Bi^’ft?|5t< I <ii}g uq^fg 

c«fti5s?-»r^^ *(C«fj ««f5 ^sr^ssf l 

r^t9(^t*r9 ¥c*f wt^it cncf, ‘fl^ c«ftfS5?«f*i«— 
FAO—1055 'sri??rt5\ f^fwl sisi^CW 'il^s?t<3 
'BritRfCiTi «irfpT® 4c^tsr^'^f 
wjtfilC^I 'Bfltfir® ^1 
I »rt5i?'t« «rrtf«icsii 

nf?5it*i ’T^t“tt<f5r 5^91 ir^’Ft? i 'stfw 


<ii^ «it»rtft w-spi c«ili8*T 

titviB w’F'N »r^r^t«R ^ i 
^€sitr=r m f?t^ c«rH5c^?f sj^ 
’HitCSfi *T»IV| I C*f£jt- 

f9^!rt*i'9ft® ar^jtff mm 

*fr«*ftc*i ^1 

^tiaf siWcsri f£®l s»l) ^C^tf»T£^fnC*T« 
^isr cmzm *fn?i i mzm 

'«itl. *«▼. fn. m^m 

’t® f®sr sj^ca^'Q c^*?! 

c^t’i’rTs fewrtf ^4^tm 
5«trBFnt ?f^Fc*t wnt*rt? 1^® fncn 

»f^i:?ifn® *it*ac*t 

'« ^»r«1 *t^'*l't- 

591Cf I 

fta, W <ftai 

ftf*rrra '«ft’Ttist9 ff*ft9 

mm\ «rf® <*mx^ ’s^ i 

«it^. ^m. f*r-9 w *rt?{9 '« «ft^9 <rt® 
f?*Ttr9 uqi ^ra?tc?i9 mxm 5t£« <19® »f«9®: 
^9? ^ ?C9 49^ »rt5fwf '"rtntii ® 

^9»w *r«rt< «fg9 nft9tc*i 

3T999t? ’i«9 ^C9 I 



^3 Ji^?i?rrsi ^ 


»T^'hrat*i ^ 

Ir^ (4lfef9? ^si^t'St?! f^. C3lf®?F7t»? 

^zt\ <«i^}g jfPit® '®'f^f 

^tai '« ♦T’!' cHz^ 

^t^sT fen^ic^ 





sftiti «r«iTH^ »rr®iarjrt«r i 
^fl'f-f^aittJiTr c^cai 
‘ii’flS c’lW'N’i 5it*ti >b-b-b' 
c?aRtl^ wN -sjtc*! 

sT^twt*! ^ta ca^- 

*itaa a?? at^»ita fasta fa^tin 

wta\ stffa ^c«5i I Ji’t^ aFi»if%ca^? 

Vi c^ naWi *rf>r afian^at^t 
c«rte^ ^>K®f ^ Vi^ 


>»o sftr?! ‘f^’ ca^tpr^^rt^af <fla^ 
5rti:?i <«. f®(3?t aJias^i 

ft^ta nataH f^f^r faaa 

?np (sa^ ^rttsi fa. *ra^ta 

'Ita 

^af^, «> a^af^fa i?t^cafti^ %*ia i 

jfaa f^fa ata 'sft^C'ita ?:at*ftaTta, »rta 
atafa^tft catcaa ^tc»rai is»o 

»jti:»i aarat^ a^wc^a «(f^lt^i «iWf 
f5rfa-t53r a=^ #1a aa»t^'® ^c^icaf fefia- 
faaita ^ajt^ata ^r^taataiaf 
5^tata »fla^ laitaf-fa^tca ?n:aaii mvs 
^^ra“r caa i <4^ aaa a^taattaa aia a^a 
aa—’Bitla ai ^flaf^—caft^iiSt^ 
f^ta i^faa't faatca «3ta*t aacaa i cia 
^flafa^ta ^N^catn a^att t^a 
araa i ati^i f®fa 

ataatlca®! cafsaim ac^tcar (a'lata 
'ata. f^. aa caf^ajta ^zm ) feflf faata 
'aiajtna fa^^ ^a i 

aaa a^taata afaat^i caffeajta 
acac'sra '^af^wta 'aajfna 'flcaarata catraa 
atfaw 'atraai ^aitaa cata ^a*i 
a^aattaa stf^^a aata c*rca 'Stca 
at^atca-t a at<a^ «rcaraa ’*tt^*rta’ 
c3S%a i^asta aaca ataa*rta araa i 

ataat^caa ca^aita acac^ ^artaata 
atc^ cata caata fagata n^a^ f^fa 
cnatca acaaai araa i <srajtay ipata* 
faait^ cne-'fla 'a^ca feflac3#aai- 
aa*i ^fta faria f*wi •sr^da «ror %f 








sm ’ftj^ *ititCJii 

?iri 

c'?ic^ 1^:? tfir^T ^ait^F 

nc?^*rts ’r^?«Tc^ ^ir^jtf^i ^i«5r 

Ttf^rq 

I ’tr«ra*ft? flf 

’n:’w*rta 

;gil*|.^t% ?fCl[ f^tsf ^T?Cir? 
Ifecfltrn ’t’jsf I 'fli 3^*11 

^tc^TST <4^^ ^f5-r »rti^ 

'« *rjtta4 

ffrtfilfltn ’FtSr I tIoiN C^l’F f^PW 
4C»r <43? ^f5*Ft9! ^ 5lf%:5 

Wn^HRlTil ’Ft'? I 

ifait^-f^C5(4 f^?ii ®^a 

^t*f¥ ¥J9C15f I ®rrsc^ 5ft^ 

¥W5r <4^^ <4^ art^f falters 5t^ 
ww ff^ f^Nr^F *fat4’4 c?sri 

sTtN¥ ?5rr^ c«rj:^ ‘enft^t^sr’ 'Sfjti'fe’itiitle? 

®^hr 

nPn:nt4 

^5!r ^4^^ Mf»?c*rtf4!i’ 5ilT*r 
*4^15 «[jtl%^tntl5^ w ^!ii 

•Rl^^ ltt*l ‘4^15 

^iti^^tntlS^ ^1 *4^ ^ 

^jtt^TfrstiSt^ir ^4Sfir® fe*rc5tf5f®t? 

csfei 59irti 

«rti 8» titv 


*4^^ >»'►'» ^t*i 
'"itPjfa’Fi « >4f^itfl f^f®w 
•rfai^tf #t3 >^if8 «{=Ftf%^ 

fnri I 

narf’F-f^trsr 

fnZlST I 5f»i^t®1 f^'^f^'St®!? ’ttC^ ^5|^t4 

fSjfr^r ’if® ^??tw 

if® »4^'^ ’rtf’ll? '4ftit{B^ 

C’Tf’Tt^fe a'n lf®*r^=F '9 

if^n?^ «r?t5T ®C43? I nf^:*tt5 
’rc5?^«tt5 'SrCSr si'QCT?! 9OT c^fWliB^t^F 
f®^ 5jwf»i FfW'Ttif® tof^wJ 
»[tc9i ©1^5 =??? i[ci»i c’Tt^rl^lBF 

C^RJ^I (4^^ V&'S* »ltra^ 

3itli3Fi-^tnt«if^ c’rt*it^i55 ^ntf^® 
f^^tffe® ?3r I i>'ai-'«>^ 5TtC»! f®f^ 

fensf I f®f? ®t«r®? 

»4^^ ^«?N ’(fa4c*r4 4tf®^t®t^JT 

I 's '®rt«- 

^tf®^ »n:i*!*I f®f^ «44'tP[’F^t9 

^feC4l*r 9 ^twfsift? 3i[rsT «45?^ ftfSF 
’fn4*rt’tt« i 

^raill® 'Bftv^tf®^ ^fi;?*ftwt5r 
f®f^ ^aftf-^tsr *^t<rt3 
3r®t*rf® f^^tfl® Vi I f^[wt=T 

^'^larr^T ^t%f-f4«it4 ’^Wsf 3f'8t<if®i 
3FCaj^l ’fil*! f%4M 

'<4t4!K*l »fc^*n 

(c. N. R s.) i 

>5><»* sTtC*! f®pj v\ ^ tf^fJt*! 

csif®^-ui c®i3f 

^tif mc»i f®!^ f^- 

«WHf- 



CM* 1 






•fCT I >»«»8 5ftC»l ^fl?-. 

»ff»if« »i*sif^« c^c^il ^?isr I 

*itspr %>Tc^ 


^t?r ‘flc’r ^nc^sii 

f3[9ic^ ?[t9i« c?"(Tf^ 

y\\^n'k] srfnsf «lt*l3l n?i*i I 

^ftsT 5|l?fTt^Tr?r 




*rfiT *rirc*ftr mK.f^ (?rt»ii 

5t« •ffsf« ^C?f 

C^t»l1 ntc?r, (ilJIJT 4^15 

^ '4?j5 ^-r c¥t*»(tf^ I 

1^ c-crtHf^T^ iritc^? ^tc^r 'al5 

I m 5Ti'?tc^J' ’ftar?f 

^t% ^ «r?r 5if%! 4?»j8 ^•rtc? 
uN ^ I c’l^rtJT 

c»r«f*\ iffrt ^nta I ^^izm 

c«fN ’fsf I c>Ti5 

ns cF'?twi ?tn 

c»r«Ti I 

SIh «tc^i « nfl~n« 

'®t5*ni 'fl=?l5 ft!i[5rr*i stt*r ^t»nr 
CBrtn^r 

¥WCl?=f a, 

^ <111 "niMS «iwt€r ’Tcaifl ^fi5 
5f<M it*r ‘Cfc^ I *ff 


^f’f’rnr ^5 ®riil 1 «rr« ’rf® ntS'S 
nt^'ss ^c>i^ 4c^ta?sf ^ I 

p-i-spsi ^fen 

' 8 iTft*itf%^ii c*if%5rl5 Jit^t^ «f5C*r^ 

^\zm w «;M ^ I 

aiJWiS ^srtsr <nic*i« 

CTf-rC^tfl ??c^ t 5 ^ • 

^i 8 ?i nf?5fin*r-<n c^pft 4^^ *tf?- 
6t»15r I C*IJ91? ’yt’far 

c<«fc^ sit^tfs « "T'^ ^tnsr—4*(*f f¥, '»r^*f 

•rtw I >4 

*f<« Tcfel ^^Z^ I 

««i *ff?r«rcsi *fft- 
pMj?i ^r'» ntw, c>rl ftfc^ mi «t«r 
njl5 ^5 « nffl5t»i*rt5 

•IJtWC^l MtWt(M\ 4rtl¥ I 

c«rc^ ^ 

¥<(?« cMK <Mz^ ^«rrn^«c?ir 
%t^C« 1 C^CSf?f c*lfS¥Tt»l 
aj¥i5 m ¥c«w! 





5TCf C»r{5 

atf*|3|Fi ?l '8)f^’Ttr«9 “ffhl ’f«l3Ff^? 

fkl 1*1^5. <il>r. ^’p ’?C»15T, 

C^t!? *lt?FT ^C®( 

5fi ^t*mt3!i 

<r« ¥C?r -fS^cqsiJT 

cipcis ^51 ^nr i 
^aife ci?tl ^c^i^rli- 

Cff^^lt»J C’isi—^C»i^cSt®C=? 'fl?i8 

^Vs f^tn C5ft?i I ^alS citfe c’?, ^i5 

*f5:»i ^^5 Of^l =i1 I tfla C^fi? 
"I’irQ Vi ^11 

ftsitJiSt*!^, '9 ISC^I?! C^t«?lCtf3 f^C? 

^«f5s ^ai I 

^tri I f^stf^ c^rtg- 

6t^ ^c^g*rfg ¥c«! ^«^T{5g !F<rt 

I 

?Tt*rgf^tcg •nt ^"stt^r fm eg, 

ggr^i ’i^gfgtfg 

*ftcg gi I enf^Wgf? nvU •iMtgjs' 

©t^'sfggi, gt% f®^ ?frtt^g «rf®* 

^1® gjf®355g i 

cnigst^pg «r»rf*i ’fcgrisg eg, 
®tn « gtgigfggf i^egrg 

sr^te^g cggi gfg i ^rf^f^tg 
witgg—eggg, « gjtcsg 

^ggtg 2 P®«gi fgrg gffg'l 

wziiVi } eggg~^g, g^g ^®jtfg i 

c^rtggfgg feticgg mv cgtg'ifvg «if«T 
*rnc# c^g fg®# ^ttgg % ^cg 


f®fg geg g^egg, feflf eg 
^t« 2 fgf|-g—(iig^gi m gtg gn 
’Ppl’® ^ficgg if% 3F®®g g^eg, ®eg gftsf 
g#!'® ifgig geg i ^f«gt¥ fggfai^^tcg 
gtfc® cggfg gw eg «f^^i gg, ®1 
gggfg mw ga gjggttgg gg=3i fgnr 
egfgstgg 'flgg gtaf i 

“fftm f5fgp<^»il 

'»rtcgfg¥tg egfg ^ggr ^igjtgg' 

ftf'F’vggcgg 'gsjcgtg gegficgg eg, ^tg 
g^ig '^tegf egg it«tg srigeg cggi 
gg, gte® gjt^fegg egftg 's^g ^tfggtcgg 
gg ®t^tggi 'tfcf ^I'f^eg ^gc<5 ntegg i 
fge-fg®cgg 'citcgtsgt ege^ 'aftgi egng 
eg. eg gig’ll ^5g, cgci?^ c’ftg ^g® c«f^g 
isftgeg' ^f^fg^ Jt^tg gw gtgc»f cg^ fgg 
^tf5cg gjgt gtg gi i 

viigteg ggegf gf*®g eg gg 

gllg'i gegt^. ®te*gegf ®ftgi egcf, gtgffg^- 
<iig geg gfeegg egfg g^ ^tg gt?egg g^r 
V, ^ gtg-5tttegg ^gi g^ gjgtg 
gc®! ggi gs?cgi®g ^g®r«g feng^t^egt- 
gtgfggf gj g?igi stfgeg eggi ege^ 
eg, f®^g 5?tcF cfei^g ggtc»re 
g^g'ag 4t^9tg ggg gfwg egfg 'sgFsg 
gff® gfg®ifg® gg g1 ge^, fg« egegg c®Vf®g 
gigt^g gc^ « g%cgg egtg fggl gg 'flg^ 
^g gc®i >4igi3 fgfH ggegg gg ^gg «ftg- 
w ^tg ®rg fgfgeg «rrgl »rsg gggn 
gg*t^tg «rtg« eggi cnm. eg, gtg^g 
'Sff^gfg ggg egegg e^tggi^g gw gg^tfe 
gfig ®Tg gegj eg «tg*l gtcf, ^1 egegg 
iS^gjf^rgr «rggtfg®ii*t g^ geg i »g| ’fgt^ 
gt%g gftc^c® gjt*fg gftg't ¥t%g gt'sgi 
ge«f \ 
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fHf Cf<t 

C8l^(t? cw\^ m'<(jl fii^ ^«t i 

>!\^ft1^?l <*1^*1 'e ^ C<1*? 

^-<n^ ^apt^ <lttc^l C^t^ltw C^T^tl^ ^^ Ctff^C’Sl CT C^t!! ^’v^UI 

^Vs crr^ft?! f^c^»r 5t'® ^c?i c^ ’itc^, <7r^i 

^*ttni «ftto I c>! f^'*(C9ii—I 

fil^i:^ ^91 I \5t^l5f ’TN’^jt^t I W 

f^c?iN ffc^® m I tot’T ^®T ^ ®J5>!> I «fc^9.c^ 



I to aitt^ «9fe® I til^?» '««»;»« CTt^t ^9f I 

i«irs> I 0}% ftfisr c? c^t5^ »r<^ji to cth, tot^ 

TO»j^ c«ww, «tir m I 

<il^T?f ^^1 Wf? I 51 jrtw W^ fsics 

WT 3T^el J? m^t!!-i?z:»T wr^»f c>\t 'srt^n %« 
to f«rf<r ft«i '^fto c»i^tii 

<W to 3Tl I 



C*f? (?f^ Cflt Wt5lt»It&t?t ¥tcsi 

^c^?r cwtcir ^9\ \ circ^r ^ ct, 

^t5^t5?l f5t“ft55^ cite??, f%« ^t?r 

iot-sj »T’N’«rjtf& te? I m ^t?i*i ^t?r Pftt 

c^r^twi ^TC5? c^ irtn’ttl^ «n4 cn^rtw ^st-ri«?« » 

«ill C^t^l ^\9i CW’^tWl I »i5ig 

^tc5?i ’ttw f^t*ri «fsfw 5ii I TO c«r^tc5ii 

(?ic^ *iti:g I 


C^t*l?l1 Wt5», 'srtff®?! 

»fc^ C5C?{'Q 5t«rtg 5itt9T 

«lf^aj!Sf TO I «ttf t«*r^C«t >Tt5?C»!T«l 

c«i »rf^5Tl '« «f«f® ^mw, eg f^i ^?ieg 

ggn ege^ gt^g g^i g^i^ ^gt^teg 'e^tg ^rst^ 
eg g’^e^ gl^^«teg f¥i ggi gi egegg gftgi gtg ^te« geg 
egt«rt?i egg^g^ egtg ?5g g^stgg cgijtegg g^ cg^tg #tgi cgtgcgfg gt^tegi ^gweg 
fgegtgg g'sfgj^tg fsin g^wflcgg i egt^ g^l^g «{Tgi^ fggjT^ 
f^gsg's hsstfg’F ?1 gt^teg 's'sgtg «gg^t& gasf bsfgg 

gfg^wgi ^cgflcgg i tegg^g gsr ^T*i <gg^ gsteg^ g^Ftggtg 
c«iteggtigg g^gi f^fg gcgflegg i gtc®g ewteg gf'^g 'stgfg g^ fggti? 
«tgi gg»t^g5 ^g gtgftcg 'e^^tg gsgt« f^fg e^egfgcgg i gitggg ^t^ttg 
'e^^tg grar «rcgcgj^ «(eg^ g^g ^^fg gtegfgcgg ge&, (?ftg^^ 
^•ir fgf^g gc^ girtgg? gg fg i 

g^t<fg ggstgftg egegg cgteg^F g*cgtg%g <ggt ‘ii^g gegtg- 
f^eg gtgg? i^gg ^gt^ gggy ^tgegfg ^«fg eggg eg’tgtg^f^ TO-^gt^ttg 
'8'?ttgg gtig i cggjg gglggg gtftcg 'ed igg^t e®^ tw 



'« I c?igp^ 

WWW 'S^TlU I filfsfl? Wt^tw flCW5! 

Vo f^ I ^^■\^n«^ ^O V[^\ iij^^'l i^f^ Jf^ 

fr«n fill I mfn wt?r 'ijwwsr »i9ft c^«lt5( 

®*o Wt«r W3T 5THC^ Wf®3pS[ I 

WCW FW Wt^t*t-5IJlt*l WC^C’?^ g!PW5 '«d=[ I 

c^^s?w ^cw fww ^v, ^Wsr® ^?rt *it?i -, 

I ^si af«f siti:^ is\^^^ 

Wlfa3^t& bsf? mK ^CF 
»iw c^t?itt=ri c2iiwwi? »ii%F c*!^ I 

CS'SR m ^W'S ‘il^ <1^ 

ilr8« >ltw ^It58=l 5^tW U5^«f;R |^c?«p '®^t^ fetlwu 

<il^1^ f^fflf«r?|9I f^:$t«l »rf^WR »!W ^ftW1 <stw^ ^c?5[ I m 
w?i^tw *tra^ cF5if^ csmii sitw is'o ^ 

f5i5rrc???i^ ® 

'otit ttsf C'StlW^lt^ Ftta 

"Sltw W^?l«l I 

f^f«F cwtc^? CF^tF ajwp*fs^ f^f?ifif^cw?i »itf^ ^ 

Ftw I Wt^W-^FCn f%fiffFCWF 5!tw W^5R ^ffiJt'O « WtCFfF^tF'S 

FFCnF f®^fiR5T f^^tc^l FCF 'sd I <il^ F^CF5F CWt 

W'StFF FCFfFW I «r1<|5J ^«<PJC^F >!FtF^tF »ltW 

CBfWf»R ^ F^hCFtF 5tl^« fFil# Wtff^F wf^ »nf%5*(t«fr 
«ilFtFt»l<t f^#r«l I 5itF W^FtCt ^£1^ Wt^F ‘flFtFf^C’lF 

^tF FtFI ^F—CWC^f^FI «rFF FFtfClF FFF CFWfWF^ WtICFF 

CFtFl (r^FCW FkFtFF WF^tF WCFftw I «t5F CFFi W«T, 

FFWF tilFtFfJW F"*a:f fF<1\^ FFI ‘iIFnF CFfC'ltWF mK ftWFFK 
FtlF Wtfe»ltft<F ^t?t<1t^^tf^ fFWtW Wtff^F FtlltFtCl ‘FFtFfF’t f^fF® FF I 
<ilFl^reFF FWI FC^I ^ntF CFR:*tf^ 1R-33, R-34. R-lOO, R-lOl 
<1^ FtCF fFFt^ Wtff«F OlFtFft^ TOfFWF I fWW 

*tF nF FWFWfw FtFtWW F^FI Fl?FtF FW ^«F C?»l^ ^flllF^WF FJFlfF 
FIW^FCFFI 



^•8 






cw^ ^i^tCTw an 'stit »itirti:*iJ 
sitsi^ all ng 5 w ^ntft f^n 

^ 'oiton »i«F 3 r ^nn, an 

^<|5(>e ^Jivs *ltn \ m win’ll cw 

wtfwn ^t^tn m n?n ^:«w-“t’ ’fw cnr® <itnr®i nlw i 

ww nwi ?n i wnw ?iwnn sit^'st?i ^nfnw i nt'J- 
^1 wwtwsi «ii?R ‘*rt1*c^ njtwm ^n srt^^nn »it^lm cw^ n»^ f%I 
^’icnn wnr csz^ »i’? 5 i nil, «iii^ «it=¥ti*f 

cn^tntn "Sffnni nn ^ i nnn ^t€t nnn «il^t»('Sini*rn 

nit^m fnc*in ^tw n^nfliw:?, %*rn nnr wtc^% wilt f^^n- 
^tiwn wfnw ^lannt^tj i jrmr sv' nnn nnn oiwfnsi 
%n afil®tn j^nw *ic^ f^n f^f^ ^l5i^n 5^1 wtwtw fnifnci 

^cw sri ’^t?rcw« nnn ^' 55 nn »i***l]:^ wnw «rntw% wnj 
wT^nn wnffnrn 1 'Itn 3^tw n^ ’in >i^«rnn tnnli*in wtfnwtn 
nnl 1 

ij>o® »itt»i?f ^ ntll ntnwtn^wtn 

wfnni 3 ?t tiinti?fn wn wtwtiw 'ec^^ 1 ?it|l 

wnw fn=i nnl jrtl®t? fnn 1 ^fnnwtmn 

w® 3 Ri«i wn c«rti*iwTn'« 

If&n fw# nrd •wnn ntnl ^1 ntn'wi w^n wn^ 1 «iinti?fn wn 
cnfnn wtwtcH 'e^ c?nntn wist ^tni wnw cwtwiwl wts®*! wtfnn- 
flnR I c»rf^ »iwt»i nnl sinw ni’t ^t' 9 i nifiw 1 wtl 
'ttnn ^ntcfR f^n new® nti^ 1 fww wl 

nini c?nnin wiw cnfwn ’!t5wnn n'ft cwtw fww sri («tn nnr wwH 
wtnin fw, nintn >!Rt*r wnmnlnniw wwin 

wwi <rnnn wt’fcwn cwtn flcwn ni 1 ntiirfw. wnfww ntlonsi 

Id nnoR I wnn c?in wtgt ®iwi 1 «fn*r nt'stnn nnil ciRnt^H 
wtwtcw Id c’tw I ntai ntni entww li^? as* ’tw fin ctrnntni 

^fliw wnc«ii I ‘iin’tn llwntn <*ftn wtn ntlw in wfwaR wnfew^^, 
f%i 4J® neww '«\55^tn m «rnw ntwtm nlwtn cfRitnt ntftiw 
fin ww^wtn wfl«afw 5® 1 

wtnin ^tni n^ wtn ^wnt^l m bsfK wn c®lnn Hwl 



«ff^^»r8ta <^tc?r5| i cWftc’f 

i^t?l «ft^i ’fti® ^f^*f I '4'5t?:^ 

«ir cull ’vcu ^t5l *f^ «rf^3Fc^ ^5i • 

^fcwu >rt’v»iT 

®I^ 5R<fg«^F C’^t^'Tt ^CH^—UTlC^W 

C»l«ft3l 'Stu m^ UTtC’^’l cull I 

ffft® i ^15 f?^ '^rcu^ ^ cafi'® *<1^ 

tua^ufii ’tFTiiaf) h®tf5?a' 5jtw®i ‘‘tta uca C3?5? I *tcaa a’Ka 

'<(acuu ^ficwa c^^ic’u c^’?«fl ^u, fit’jrc’i 

»i'95i c«tc^ ^iTtc^lta *(% c^c^ '^tc^ ?*r at^u 
c?«ai ac^ I •acatc?tc5i ^ca—tiill c^ 

ft I c^at*r c?[taftl 5ttc*i ^ 

«t«aT^tc5r c^c? «rf^c^lft^a wal i 
faftu c^itc’fa cuitu ’'K^T uq'stc^ tiic?itc?fwa *l1?rt ap^W! aft 
«itc^ I 's ft^a fttajaia 5TOi^ <iic?tc¥f^5ia ^ft ’ftft’® ua i 
aFW apw ^ca aa-^at^ca tijcalcifcs^a ^ i 

«itwft^ia ^tft'® ?? i cw ^^c*t ^*?r5 ^tw# 

urc»iu ^^cu'e c^w ’ttw i i&ife ^csjft^a at^csi-cffa NC-4 
c»i: ^sit^ta ftca ft^’iPt^^sTit'a c<«{c^ ftnac^^ c^\atu i 
lua’ta «it^Wtwa ^uft »itft® 

tat R^ufa 1 ft** ‘^atca «itc®ftual 5FU1 a«a an» •tea cartaui c^ »ia af<«il 

I 

Sl«if»w wpa^ 


1 



mi 

«t<rs5[ ^1w 

5R3Pt^ 

«lt*n I ‘The man who made the 

bomb* ^n «tU^5! I 



\ ^t?( Unzn %^\ ^n 

♦It^it I f«f^ ¥ti 



<it’9nt?r ’fcrt »i^cf 'St? <2l^t5 c?’*^ ?t? I 

f^f% ^t? ^tc?? f?3it?!^ Q f^'>?i *rf5i I 'D^ 5»pir? 

^nrssT c?, 'stoc's ^ 

^c?!t I »fl^ ?5? ??? 9?t? 'Sltc’tt T^fk ^c? C^fSTCsiS! C% 

^ C^T5( «Tt® C^^y ^C'S 7C? I »lC5f ’ICSf r®f*{ ^?P 

^C? ftc*!*! I "St? Qf\^ ^t?*l • 

'St? »|11CR9 jjjg I ^ic^? *Tt?tC?T ’'t? 

f«?f?? f?lt^*t ^?i Tm St? f«£t? m\ I 

ifl'stc? ?t91t^tc^ 'ej«t=l?tt5il^ «^^^4'8ft? ?c»t 

'StC^ Ethical Culture School site? fC«?11 

CS(?t?t ?1 <2|r'5®t*{t®f‘t 5R1 ?i:®I 9 \<^\ ?Jt?»? 

ql I (U^ I\3(C? f?f^? '5t?1 C*r??t? r?:^ St? C?rt?s I 'Slf'S 

«ip® ^?r, c^% •^Ttf?«f t^tf%?t? '8f?1 I fSfs? f^? 

?f?:sT?—^r?ft? '5t?l, 'Slew? ^itf^^t ii)?< jfrfjtc®!? '8i?m 

^vnt fSf^ »lt?t ?sti^:? W?5l I f^lfwCJR? f^fil 9i]tl&5? Tgf^t? 

^?t?i^i ?9it^ <4 '&t?ic'5? *tc^i:l^? <i? fqc? i 

'st?t? fSf^ v^i^? *A'^ rs^is 5p«fi ?5ic'® <?t?t^5( c?, 4^^?t« 

Stc?F ?r?c^ ^?» ^c?f^®T I ISfj? «tt?? '®t?t? ^t? 

l|*?-hr?3(T C?r? ?5f?'St < 2 |t^ ^^ifsiltJl '5t?t? 

I 

«tfs 'Sit?!? St? 'sr^?t^t ?f% «tr? I fSfJi sitapt^r 

«ici^^ <i:'5 m\ un<?i^ ^f? ^t?? ai?*v f?f%? ??fcsw 

*tt?? ’!•«!? T?5^ '^?* I «ltc?r?^1? C??tC? 'il?^ '^-'5C?f? 

^l?!!*!^ %»I5l, StC?? JfCSf fif? ^^1^1 t*t ?5?C« \ Stt?? 

“Tijt?? Mincrological Club-Jl? mi ?rc? C?'e?1 ?C?tt I St? 

??»! m^ 'ii^? ?^? I M f?^sf?si ^c?% ?f*'8i cw?t? ^ 

art? c?i«F St? 'sri^? i c?F?»i?t? <tc3i? f%f? 'it irit?? 

»i?w I iPtc?? nwc'srsto ^Wc? \?rc'® *ttc?;t fit c?, ?tai 

uistt? ?? 5 ?? st?t mi ?fc? %?t?5^i Jr 'stm? <i? 

'«5*w?rt?t? «t?c? ’s? c^c?f^c?T*^, St? ^ 

fSlt? %? '«itc? I fSfsi St? f’t'it? nm fsifSrl fm arte? f’tc? ?rf%? ?w i 
?t?»?f w*{?^^?t?c’? c?c'? arte?? ?sSt?Tf^?l c«t ?«?tf i 'Ktt'fftv f?*?? 



'«ht^ ^tlfl ^ C*rt3TC»R I carr^stc^ 

TO»^5T «, ’ti5(-h§aiT «rf f^ ’1"^ 

c«tc^ tt?ii ^’f^ ^«ij cftsijigsr I 

I 

’q[i:»T?j ^1 c»r^ *rsr f^t?r i 

’fw f^c*t^ «<^ 

I 

fef^»r 51?? ??CT f^f? I f??a 

f?»! ?»IT?H I ?»lt?? ?t^1 '5l®t5f C?'Q?l1 hm, f^f? ^t?i *1? 

^ 5FC?%»i? I flt'®? c^ni 

?W5l, 5i^? '«IT? C^t? ?t3j C?t? fw^'Q nu f? I <lWl«f-f?®tCT? 5S(*tJt<1^ 

#T? *!"*TC^ —‘That boy will cither shake up physics or the 

world*-'^'5??ft»I ^tf^c?f?C9J=T i 

c?i?s fkfs{ c^%m I f^<fJt« 

C«T?C?i?ltC^ ’tPI?®t1 «ll?tC5^^ f^f? 91^ 5^91 c?1? 

I lil?^? fsf? C’fl*!? 

WtP?^ 9tj&lC9t? f5mPl^t9IC5 I ^t? ?t^t? CfC*r?l^ 'Sir«l?t^ f?C9ia, 

f%l Wl^? ^t^l 5?1 I «1?1 

f»W f?w C9i^ «i?t? ‘c^t?t^t? ?jt?tc5il5i* sit?? ir(^9t f^?nf *ii?1^ 
TO? I f«f? 551^ f^9tJlf^ »ft« TO? I 

ifl?9f? f^f? C5tC9|? ^f?? f?tf?wt9ic? ^V\ ^t?^? c?C9i? %^? f^’srf^®t9icTg \ 

?1«? 9K? f^f? c??tc? cw? I «lf^TO 4?? f??ft"t 

t? ?? hwtPit^? c??l ?i?—'51^'®; 'sia ??i:? i ^w 'tl? 5f^*f 

^wfrtfp f?fcar 

^?it9t?i ^??t? TO^ 'St? ^ftc? ^i^t? «rt?tc?l ?? I "91?^ 
«11pif??t8 %? f?C? ?rj1%J^tf5|?) %^fs!'®tf9|# 

?jt%c*Ftf?8tsr ?c??i ??oi f^f? »rv'9:w 

c*r% ^t?T'« ?4? mmn ?i:?tr?c?»f i 

«?? f%fTO 9t? C?C?r^ «l?^ cm f¥Ht%1 

W«(? 9^tf?TO ?St? ?9f%9|51| i^S* ?tw 

’??c?tw m\ ?t^t? *p(^n TOti ^twt 



C*f, ] IT’T# 

^T?i*rt«iR!f »if^ ^c«;t i «r^?(li>?i irt* 

c^tt^ I «tn9p^i c^, ^ti:«r?j 

c«2tf5ic®^ <?r ^far 

f5 ®9!tW W5? I 

•tn ’sit^tstc^r «t¥?i(& ^tc^ c«t»ri oti i 
« i(% ^tatta ^Ts ?[C8ii i ^nt «ras5r(N 

c'f'eai i?c»Ti fsi; j c^‘^\ ^^, 

mi^ I fawt^i:?a 'sis^ar^ ?>iii<tsr ati«i 

^ac« ^8^11 (ii^ 4t^al&5 iii<ttac‘i?r wcsr ^ a^it 

'Bit^t^-fsiart <iflr«r;i wiftcsfs^ I *rt^t^i ^?(ata 

Wt® 'eC’Isf^tlsiTC^J? 'slt^Q S?!^ “ftll 4f?l CTl I 

'e^ftap •^ 400 ® "satR^^wii fstfcfi 

C»lt5F ^«F a5?C^ I 

ntasitlf^^ c^^tsil \Z9\\ I >!»84 wf\i^ c^t^ ^trs 

^t5^ta «it9itH3T "Sftir i^-*r’ tjca -s[v catsitt^ 

^9111 c^tsfi 1 ^ttc^ ^i\n ^?nr 

C9itt^ai «itc9ii, ca'^tai fac^tac*!^ "tc’i? c’m 1 •sr^'a ^tc’t 

sia^i^faa ^rc5 *tfa®(^ ^c^ii 1 c»ra \ 

atai c»ra ?[a f^, ^tai *rca i^atcafr; ajtfa«sj^ fZ9\\ \ catai a't&fata 

cs^t^ ^6Pta®i ^caffc^rst 1 c»i^ ci^tc^a ^<-~’ ^tf^ ^«r 

m l%5i *ica s^t’ft^rti^ « cami c^\ nm 1 

w[nf C9\t^ c»ta m c^t^r 1 ’tta^tMfaar cawa amta '^casi- 

cftatcaa catc^^ aa 1 V^fk ^rraatafa^ »rf%* caca» fawca^ f^faar 
^5ir*i^ ’fitPac^tfaal ft’a^aitarca 1 ♦rtaaMfaaF ^ fe-ra® %aca «(aair «ria^ 
<Sta ^rracsTt ata aaatca 1 ^aa^ia f^fa ^ap^a h«lf^¥ 

«rf^aa a«ra <sra*i ana 1 aac*ia atca ♦ttaatafaa 

»rfva aaw artatcai aacaf *ra aataa aptata ataai aw f»^ awflwa— 
‘Secrecy strikes at the very root of what science is and what 
it is for* I 

«fla aaa *tn ifctg a^tnr ^nflfta ntaatafaf *»tfv a^^aa tta 
ftfci «alt «i^ta ?ca ca, ^fa^fateaa «tf^ aatnR»a^a 1 



^Vn ’*Ff^*tC5Tij c’lt’i^ ?1%9inaf c*f'«r^tf nin cws 

I m sr?i nc? 'ii^ 5Ffsr*t!i^ «tf^^?i mtw 

40 ,. «• «r?m wi <it?r5it‘iR^ 

’?l®ic?sj—'The peoples of this world must unite or they 
will perish’ i 

>i^r5( c^Rt?f mw *3r?*i ’ifflw 1 '«(OT 

^?i1 i^csi'Q ^t?r mw ?tft 3[c^ 


cwi“r?i m^n 

f^C5f^9T I «fCW .srt^Sf 

«faT-^?r «f59r5i fl^T I 

c^ni wsT^f <ttra[ «tfnc!i ?t<ri 1 fenc«t 

«stc^»r ui^^ro *nil ?c^i 1 

f^-?rrc« «Tt?i mnf ^z^ ’®rrc^ 

cifjtr^f^? 51^5115fi5rf^#t?f f\^-^ 

«ff*it^^ir hm cm c«fc«r ^1 w wc® 

Rem «T:ir ^t?r Rttcj?? R^tcm Rsi 

m Rwncn?» ^c® «r»i'^ff?r m 1 c^^^^c»r 

^»i*ttn0c^ cm%*Hi mR «r9ie«!'j c^z^ 

mi ^t’fsjtsT fm ^ m cw!i \ m 

wf^ mfm 1 

nm Rfcm mi 

ffii. m ^ w Rmc«i we^ f%si ^tc’T m cs^mr mi 
Rsic^ 11 m m'Q %nm ^n:-f w mm 



W isr® »lt^»l1 I W!T81W 

’ll *f'0Tf^?i igtH cww '5tn»*t I cw*f«f^r5'e 

ait 51F^5^y«f^ ^tCM ’St’t ’ffC’!! C^^T?[ «r5f»f’5 

ft9T I ap3i*ts ^1 ^f^5W (Sundial), (Clepsydra), 

^tf»l^f^ (Sand glass) <2f^f^ »!«r5-f^c«!''»*r=? c^>*r«i 

^«r?[ c^z^ cwt^ to f^^fH'® ?c®ii 

c’ftsf ^tcani Pif^l ^fasiH ^tf^^*n cata 

»!ti:^, ^\z^t »!TO? 'stits"! 1 

m'w ^ic^rifsifet?! ^\rm ^T«n ^z^^ 

^ cigt^ c^i9 srtfTc^? ?C9 <* 111 ^ 1 w- 

?rr^l ^v^\ I ’T’*Ef 01^ ^31 c^tca? fsif^l <if?i^t«i m <itc3s c«i?:^ 
?l^tl ait^r®1, ^tC^t »rsiC?I^ ai?p fiifvl «(?rt i 

'^aTsI ^l£ST far^«( ^£5i^ 

TOf^*! I ’it’iftcsr? #!^l ®ta»5i-'afTOf»f£Tni 3ii:^ spil^ate? 

(»ft1%^iJtw?r •\^ cnz^ iri8 ) ^\zin 

I vilt <{f51?Ft C5^J^tH<Slt^ ^ “tlftsiimiar Ol^f^ 

Ifcgflw I ^tcarti ^twaia »fcsr wt 

tpsf I C»lt f®'®?! C^fC^ C?lfe citt C^1’?WtltC?l^ 

caf^cw 01^? mw mw wc®? ^k^l 1 ’atirsil c»t^ i?'e'gl’«itat 

:5f%«f91 01?!^ WM K5 I 

»l*l’a"fil£«f'»t^ Olt 

cat<f m TO-%?'%aF cVt*f»i cell ^?p 1 

>1*15 f5i*i1iic*tij w£gr 5i^2r«a5i ^t?it 

5C?lf^, ®1 WfST’at?! ^^t?t CJlt i »£lt ?P«(1 ®rW c<t£^ C^l, !>»«» 
tttw c’lt’t ) «f^^r ^ f^^*i iaFtof^c^R 1 

«r«u^ ^^mn c«tc^t Ikalc^a cwi’f 

^ «rtt? I 

Vi I ctJtf®f^wt^ ’vtw 'aT^ijiw? mm ^tww 

®ri% TOft»i» i^sir c®t®tir TOft’»i, 

>b'‘w> f«iwt5i-«r«!44l£^ cf^x^ cw^K5« vh i 



«« wt»r«c nm 

^’sra fsit^ «rti^ ?toii 

'®ti^3iT I sjtc^ cwjif^ijrf^ «r5?*?i^ cw c»r«fi!t^ 

»rNt*it<R c^tsi 

?ifi:*»^ wx.'^mw c^ts? 

«fCllt«f=? m ^jys JfSlCllI ’5^’^ ®!ft^«ffltwiU »rf^K 

^tan m'^ <ttw i f^f^ir c^itc^f^r cslfs 

ap5r»f: ?it;?i ^it’twi \ f^cs? 

C^f'SJvrr? f%9T ^\ ^Vk C*(^tW ’St’tST C'l’^ltW^ 

^r®l, 5»jt'®i sri I «i*?^f?i5?- 

csitiji c?[t*Tttir?[ ’ftcTi 01^ crt^ <ii^fei 
<1? ^t?f cH^ «ttz:^ ^7f^\ ^n OT'sal ot1 i 

i^tw n^?r c<it8T^t?r ^xw c?it9Tt«t^ ^?r ««»rs»i?f ’ff« 

^^•ftfsr I fiiffl f^Tiac*f^ fecHfpflr 5'fw"»r 

sitc^i C5!p^*r»i 

f^l »!t<(5i fWCT 

j ?r®!l i?r^i ‘^jt»f1^ ?f^* i 

c’iIj’iTsf 5?l "ii^ m c^it^t^l^ ^tif fw^ f^i 

^t^sftaitfl f%l f?sr ^ ^ «»f f^i^l c’it't^’it^ 

C?^ (71^ I 

?tit ^v£i?jf^ C5^i ^ »r5ri:^^ «it'«'6 ^ ^ 

^«.^f*rc5m «rcv f%f(c?nr ?[caff»T i i^b-i ’ifitcw ’iTtf^f»!'e 

r*i*fl H’ffta ^caffc^ i ^ta 

f»if»i^ cac^ ^®!Wi <11^ atf^a aft^ a'Nata cal»T ate®?* cart'll:*!! 

a'»*r fkwa atfr-"n»awa ac?f caaw-«u:apF ata^ cftTOa 

fa’ata ^ ^ * 5 aa i 'flcaca't cwt»iv ai c*!^ttaa 
»iaaf^a »? 3 i «itR^ta ^xm \ m *ta caca>t a%^ c^'Sj*!la ^i^tatarcaa ara^ 
aa I ariaifsT oiaranca^^a c^'t’Tta »Rwr<t ^ca aaw«i af^ <*tfay 
^af^ ataa ^caa i c^'Sjata ^ at*rt af^a a^tfw 

wat*r i ^acaf^ca^ ai caca af^^ aa fatal a Waft ^a*aaftca 
^ta atca taa^ ataa f¥^^a acaj^ aa ai^ata ata i awi aataa atay 
atrs aa al ewar c^t’jprta awn ^nacar^ftat^a # catawa 





Of* 1 *iiir 

!sp^Mf^-»!"»tii WfN ^ farait 

TO I »fsi5 ^5 ^t<(l ^ TO 'Stir ^ I 

CTOt sr^r, 'e^-TOt ’Vii’rtir ’fST’a «rcsi^ 5Ttcir^ 

TO1 fro TO r uqn TO C’T's^TO^is c^ft«i«f ^ ^!«, irit^ 

|TO TOijr I TOl ^f^il C*rt^t^ H®T <lf%6r»rsr-<1^f% I C¥t“rtTO 

TO i 

jdu 9tn f^'iirc’Eit^j «tjm ^1 fl?c99r 

I f%15ftc«tir ^C«tJ^ C5iftir ^ilt fsi5^« TOw 

ij^^r C55r f%2f^c^ 5^jtc?*T 5TO to ^^if^»i, 

caFtP^tfsi^tiJ f^^ft*i ^iri 5ir« ’^t«f 

c^i'jjTO 5l%ir src«(j ?t56s*5tir fwJi-^tfii«r 

5C5T 55^-5»rl « ftl 'eTOBH 55*11 C5 ^ 

5C55W, 'Stil C5^ I 


iSEW'8^^ 

«j: i I ’5t55f ? »5ir *?t«r f% T 

im- C5». f^TOi ^fm 

«rs ^ r (5') 555 55«T f 

(5) at®'C«tTO « f% ^155*1 55 t 
(«r) «mi5-f5f555 ^ ? %5t5 f5 ? 

(5) r«l5t5-nt^ *FtC^ 5C»r ? 

5«in5Tt5trf1.f5TOR 

«jr;«1 ^^TOC‘t5 555 5t(% CTO5 TOtW TO 5^6515 55rr55l TO^r 
CTO r 







I M, nvtn 


<« 

CTWt^ 

i I ir^fe (Robot) ^Vf[K^ c^5SFt(;sft^t5ft?r Robit cw— 
^t?( ^t«f I «it^i<n tum 

511 m^c’w Ttflf 'iiTv «tc^ »fsf 

I ‘£i«nJC*Rl 5it![^ fw^ (SZ^'t 

I ^jiirsil ^Uz^j «ft^5 ^'6^(1 

5rtir I Tnvizmm ^tcw ^it^ttwi t ^n*!^ 

’^55?! '6 iir«i?;«if®ir ^*ft^ ^t?ii chz^ 

4?*! >6 c»i ntc?n fsT^'tfii^ «rr!r^ 

vn^ W3r I 5Fc^i-c*!t5i?r *!t?stcqj ^jt »i^c^ 

5Tt5^ ^1 l^ZMW I ^f»T ^^l^t^^tsitir C^r?. ^tW5 

wfaR^tw Ft*r, ^t#^i ^^TTfw ^ I wrl% 5t3iT5»'« 

^fi(3rfc*i 5ic*(j ^?i1, f^*i:<f cw 

BC91C51 m ^^t?r 

^5i^tc«F'fi 'sic^^ ^tf?c?i c^c^ I «r^t'® '®*i, w 

^ ^r?i I ^^z^^ ^t^'e ^Kf% 

^Hi 5itir I 

> 

^ ^ (^) ’^®T5!-«lf^«1 I «i|^ wzm 

^^zwm^ sitifjsi I <2np®»tw ?55ic^ m\ »tw 

^c»r ^tc»rl 'e ('sitw) ^ 

«(tC¥ I 

(^) m c^Ptsi *ttt3i w< ^i^zvit ^1 ’ttc^ ®t*r ’?fr to i 
'X^ m JR JlsitJr m f '®t^ !1t«ftC'® W 

I an^f^ «it3i®1 ’^fn at®-c«lJit® () i 

TO1 ’■ItCf CT, TOI TO C’l^, 

«r^tfi(^ 5^5? I «Rtf fsf«3r*i ?0<f*r91 (Rji ^■M’» 

C»l «l|5p^ ^Ii5t TOt5 «l»rffl^ 5*ri TO 5®Rt*?tt« 

m *tz^ m «*t»jtn^‘R TO m to i «rf^TO 



cn, ] (Slut'S 

5»rr5»T TVi I »ic^ ) 

'« nfsf (st>it?i«r8ff^'®) I 

C^3I (Ji^ 8^^ 5^t5T ^«rtapc^T fv. fs[! ^e br. f5(; fv? 

5ttn*r »i5iti» I c^c3i visits? i 

5^5t*t ’ttc^ I c^m '«tw 

w nz^ nt^ I wst^ ^ipc^?i i 

’^fc?^ '6w^ c^% I 

^5i «(tc^; f%i nTm^ lr5«Rt?i 

^ ♦ttn \ 

(^) >rr«i'hi*i 'si^^t^i «i?rsit^^ hu^ i 

c^iis csrt^ 'fi c^tsra 

c^lt^ C5^c<tl&^ PlS^T^ »fa"»rc?|il ’liltsT I C^t^ 

9jm I 9m 99 «it55i I 

?t*!t!rr5t^ «rc5if c’Rait 'sit5W?i ilil -sti^® I t5 

^wt3[a«i 9z^t <?rtf®Tit5t c^t?it^® I c«r’«fi cm ^9 ^fn^pn-r celt 
C99 TO 'Sltl# ^tc^ I lill^ »l^ttw "^51 ^9%\ I 

(?rtf^Tsr ^ta^rt^c® uj^t^situi ^c»r^|i? ^tc®, «Tt?r csptfac=f?r 

TOI^ I cmf^^fi ®t?r ^c8T^|5il^c^ cm c^rn'«csFtfaii c»f!^ 

f^RI C^9 I uq| ^*19 ««tt^ 99 I f%l ‘flf?C^ C*rtr®?lt?t 

twist ftg[i^-*r^ fC5 cm TO cssfi^h 

•sr^l ^C?f C5tC<lli® f^^J^“*rst1 9Z9C9 I t£|t f^c?t^ 

Tor s^ti «ii:at R*Rt^ "919 's c^f®TO ciFt^irtc^i m9 i 

'BJttlCSR ^t?l1 tsk «ft®t5 cm Rtasi«pl 
^9\ c^ PFl *mc^ «ttS5tC^ JaPtW (RTO TOTOTO 

R¥ c^t5i ’iftii® TO5t ^Prc? C9m\ 9^9 1 ^TC’a cstc’tli®? 

9m\ c^u csti^i^® Rt?R %\h9s m I m TOst-ftf^^t? i 

^^9n «ii9n nimn *tfa»Tr<e® 99 

wTO’f, 999 fhmt^ ^19 TOsi-ft^nn wr ^w«t I mkm to 

TOtTCW #tcw <ilt *tt ftc«N nmm ¥C1« ’a^sucsi ?»tTOtTO f %l TOSt* 

ftfSuRi^tlt «t'«s« w Ptw 9 wc«i TO 15 ® m \ 9k »t=a m%im 



f^t»f^i^ir«r, ♦tt^^8?t?f «tferhi ^nstst^l, 

c^^ « ^w\w ^ ^z% «fW5^‘it?r »it?jt«iT—^^Jtf*r i 

(^^«rtl&?r i ^ iiv»iTf^ir-~«i 

^us »(tc?i ^1 c^t^?i: «iCT^ 

TO I cn cf^m c’lt^i «ari>tc?F ^tf^»r ’vw sti 

f^ci c^ ^^91 Tmnt «it^tir i ?t^ 

»fT^t ’^C3r?l C^COf C^ ^^ ^{^ ^C^WI I5C?( ^^V9 

nz'w cn^ ^^■f'e «ii9it?i ?p« ^?ii 1551 vntf^ ^v\ 

^ci^TO Hlr^T'e »ic»«r^ cs?^ 1 

*HTtit'e c% 5f(c^fl'e «rt^l ^Vi «itfl 1 c^ 

C^5««(TO»t=lTO C*!^ 'SISF C^l^tts? 9ltRjC?l 

‘ii^«if^?T?f5itsic*n5t?j-'*it^9ft^rfti 
WC9J tffcstsr^!! f^f^n <it'e^i c^t^i 

T f^wt^tiri 

•rft« c^sp «i^**t ^C9i fkz^ cic^ cf'ent ^tc?r— 
afttapt^ "tita 9rr%?r aeni ^c^i 

I cPtc^? 9!t5iCH?f fwc’Pf ^vi:»(? sit^i 1 uic^ 

?aa I 'sf^UC® 'Sisrtsr '8i?f-«t^3Hf?l 
Clear'S tii^t 91^^ ^9f '8if4l 1 

^«I 'sitisit?! mwt 'sit’i^i I ^ ac’if «rtw 

'»fti»« sit5?t«ft^?r ?if% ^ ♦tt^i «itaii 

a ^v^ cw »ft?i <?rt®it?i a ^ft^r «Jtc»rt^?fw 1 
^ «mi'e «ia¥ ^ <titt5!^i"f 

«ita—’if^'o^r«iJi^^ ac^'s ^^z^\ w «[tattTOi»r 

uo^ f^ff^*1 I «itc*itTOic»iii ^ «rfv»rr«^ 

'^tarim TOT »iim «tt«(t® >!t*rt?i^ TO5 ^?ii ^?siii f¥i^<w 

9!?ia «rtaitTO»! wr ^z^ i ifcii cw 

?iftf uiCTi \ miK aw atwr 

ntwTOi 

^ s 8 I a at5» ’^*1 i^^»t itt^rt 1 »jIi^ *tis(t*i^ ’HW 
t«s? TO ^Rto it8l C'ittts^ « f5|IS|!i 1 <iiTO irc^rt 



c«rt^5? *ff«fl&v 'e RsjrvfSrac^if i f^wt^?il 
<*f<rc*i «rf TO « TO c?Rc!icfJT c^, f«sr 

TO «ff%-^R^ 'Bjtcf I ^c9T^SCT?r cvcor c^f'e^i 

♦tftriH I 'iil^ 's^r miw f?^ fwcn^ m»T ^c»i¥Si:5if 

«r^l C5irJrt&« ^tci? i 

*t?t<f^^ «ITO «l^ ’tf^SCRlS *!^Wi I 

^ ^^*tt<tfw ^t?il ^rJit*! I c«tti?si 

CTO «tf^C«rt$3T >6 «llf^TO TO51 

c^TO^sf 'Q ^t?{ I «rf^'C«rt^!^'e TO fm c«ri^ww 

I «fl%-^^OT?l ^JtTO^I I ^1V\ fq^Ssr 

^fi^i ^v^ I 

»ll^j^ ^?Rt^ «lfw ^fS=f, C«rt^>5! 'e 'iic??r «ff«- 

^ojtapcsr <if8?|sr, tfrf®-c«fTl»s!«<2rf®-^^c5?^r TO1 ^tFt?l 

^ TO, ^sft^ s^^i—2rf^<^5itii t «rt^5 «(f^-TOt^ f?cK c^ 

55, 55tC55^ *^1 5^ «ff^-55f I *£15 CWe^l C^VS »ltC5 

«rf«-5tfeSFtW!r I ^(551^5 CTO C'Sft^si 'fl 

^C5 c5^ni I «2rf^-^^ts?tww5 CTO c?<n 

5tt5—c^car 5CTO •sr^-C'Srt^^f >6 ^t5 5t5f^t5f ^5C5 I 

CW^ CMC5—^C»T5^st « *r(irSi^ 51 C«t1^sr ^ «Sff%-Cfirf^5 51 '« «lf«- 

f5l^j5 n5"»lC55 5Ft5Wf5 ^•^5515 TO ^5TO ^TOC^ TO 

TO C^*1 'S *lf%‘C^ 5rnt«f5^ 5C5 TO I 5F1^ 55r '6 <«|f^5^ 5f5 5f55'e 
5rr5t^tf5 ^tC5, '5t5te f5C'?Pt55 5^tC5 TO5 C5^ I f5Wt#l5l «lf^-55S[f 
^<151 55C5C55 5tar, (^5 C¥tTO ’®1 «^tC5 f%5?l—^55 TO1 C5^ I 
4ff%-5^5r| in^to ^5 «rf^~5^ ^ 5F51 'ttCW5 sil55'e »1^5 

55f«[l TO TO5 «rf%-5TO afTO CTO 5StC5F 5^5 5^11 CTO 

TO^ ?C5 »rf5C5 5tTO 5C5 I 

55r f5C5 ’tft® 55 f%I fro 5C«5 «rt5lt:W5 5f5«. 51 f55» «rf«-5« (TO 
5ft« 5tW C5ft5 ifTO5 5'!I51 ^51 5t5, ^C5 C5^% TO <«rf%-W55 51 » 

ftTO55| 



*iwi c«ir«F ^t>r ^ **1^ 

«ftsil ISPr^sf ^'sin ^Tm 

*tt^cuTfi ^rtn 

^r^’Ttrw ^rt^n ^t?-~c^tf^^ 
'*t3 nf^^ii cn^f 

^sin csrc^i 'sjtJfffcsfi^T I ^t*(^t?i *rt^ 

»j?t¥t-t^ti»i?r «rf% ‘A’fIs 

nts '®«tsT 

'srf^n ^tir i w:^ 

’ifiii fnnc^sT I 

«!tc^ftir*« ttOT c<2r?*i 

nt»rtTOJ?i (^t^Rtf%i) c^zw 

f^fn >Tfri?t?(-« ^JTtftrn 

ttiwi Ora c^rac^i srtnTra 

^*1^^ st^5 nc«al c«f«rtsi?tf cfeOif^=r-iOr 
*^titi® s^a I 

>rtr^«-'9 vl|0^»l c^n 

ocf »rtan ¥i:?ii ^ 5itl»i 

nrf? ^•vi ‘*if^*r c^ s^ (4t: >r:) 

^c*r\itFi. 

' «Tt?»rrwii <fl^t5rftii OfiT^ 

*?’rtTt'W5ri? csra t^t<fi '«iw 

ntai cn >r»tc# 
wi 


ttc?F Ora ^\l^ sfi «itfc^ ni^, 

CW9 $ta« 4^ ’rt^srtc^ «!rtf ’rti'^ntfl* 

«-iii c3rf-Fc^fe«Oi nOpf ^a i 

’?t"r^tc5rfl ’tOsc^if ^a Orf «rtF 

V51 f ? I 

*r^« <4i<rt=rftF Ora'H 

^ti^tF*'* *rt»i*r ^ai 

^^'®’!ii:*r?i “IF ♦rf^»r5r--rOPF ^ ^a 

a^Or f^or'H c^reii >ir?'9 ^ *ttO!« ^ i 

nf^sF cfsr ^ ^l5a a<n 

^RtFl 

»rc*i^ ’qtsr^FtOi'8 
’n^a Ori FfaF^^ 

ijc^ Jitc^tF-'s ^1 ^a I 

^ ilfWW 

Or. is «rtl. «rFtO^ 

4^t-r-“^^l OtToi ‘iji <ti5 cw 
^n^taF sft^f-«rtt*RF icffe c^rtOnrOr 
^1**i's ^ ^ ^fOPtori Orc¥ 

*rt^ creni I »iji^??r «t»i 

ntitai« cntf^Or ^*1 ?n:fi-'«rr«tt? c^rc^r 
an On 

nWin c»Ttf®it*r nH if^a Oa 

nitfl FWntn all f^nntn nj< 

^oil I 

«in. 45t0l« nin^t 

n^nra iftnHln»w •nOrfi mt >»-«• 

>r^ %4.ar*r*r ow art •nfi* 

Of-^ fewti fm nn I js^5^ 





nSWi ^ f^. »<i»r. 

wtsftsr c^, §«.m*i 

llw *twt*f*i 

iK'®*m3r 

c'lt’f ‘«i. ‘fl’?. fH. 

«f5tf?^ <siw «r^H—=?jt^ 

’tMt c»itr»9i c^, 

ttif Jii?? *ttit^ti «?^i5 

’iftrsf '«rtt^l 
Stt? ntf^ ntHi 

•ffit^ frw I 

’Tt^r c»itc««i C'lt'NJf^ 

’Ri ^ta'6 c?, 

f^far ^ns=r i ^tc? 

511 itPHI—^il 5Tt3 

c^ltl'i*! C^t5T 5F»(t1 ^CT5r ^ I 

Ife. (Jisf. ^t^. fitstfli^ m 

5!^^ <«¥ «ra 

wrf^f« ^cf«. ’^i ^*im 8* 

«ttr»f 5?^=^ *ftc? I 


jj^lf^ »j'«jt5fii <ii=iF ’^ilS 

crttisii ^11 nsiSfl !it>i m ‘f^-‘<ii«lti’ i 

CfT^fl ^^315 ^* 1 C 1 Vf 5?1, 

c^T'ent^ 5iSli5^ I ^^9 ^ 
^5F>J l[t»!^ 9131 «1 *n^ I 

931 ^t9C9 ^91-f9C-t9Wm 9191? 
t«fTr9 ^191 

C^htlSfl Sf99tlBc® 9t|f9'i C^»l 
C-rt^siNtlW C8?. fH-8 C«ffe C«fHt»I99 C'm 
^9*ft99 i9|1 ‘«r«r«1 C9C9f «FC9C? I 49 
9>C*1 4f^9999 5FtC9r ^*rr95rr5f¥ CSf^ 

f99tl99 8lt5lt9^ c9-f ^«9^1 

^^9 9919 I 

4^ e9t9tsintl9 99T9 94 9t9rt9 C9l8 9 ^9 
C9rr^9 arr^it^ ^«v*t9 9191 4r» %• w fet9f9 
?5i jftanr 9191 

«t9Hl89 99rl 9191199 0^199^11199 

^^^t9 'a «t^%f^Tr9i I 

4n^ 0109 CSfS f99ft99 S3t«lt^ 

«»t9ft^ 991 9f^91l f9« 49t9 C9C9 

C9kt^ C*9t99W9 W ^ 9t|t9^ 09t99l' 

ntCT 9 mw 49 C 9 tc»r cw. fH-S; cm 

99t9 I 9^ ^l5 09t99W9 ^1 C9tC9^ 9 
9199*^1 C»l9tr9 9t^ 9t9[ C9C9 ^«*9tir9 
^ 3119 c»r:9 1 





^1 cnWiwt*rt«fm 

<irN's 

c'f«n—^hi|K 
^i fjc^rt^im-hi 

^1 *ft^, 


11 ▼»iit*r^ 

'«»8|%4, ^ c«t« 

b'l «ifi*iHr*T]t*tt'(m 
Z5, Russet Road, 

Kendall Park. N. J. 08824, 
U. S. A. 


>v, ut«n flrw ^ 

?f«I^'N -8 


^ sir 8 rTt*tt«fTrt 

c^¥Tt»i cvt^ t»i; 
vt, nfof^ at®, 


81 cnt»r 

(*r?tfR¥i f^st^r) 
^"lt»I, * 5(5 

ti c>i^aafatf? 

at® 

••I ^«(®Kwr¥ir 

^*nft c*ftn 


>. I I!l5f®t®^f® 

vv\% at® 


I 

8 , tfe^fsr ®iTtt®t 5 tfe 

8^1 

®praflr« 


%wwiw ftitu o*j^i>, vm ®fiiwr «!• ute® «rftW® 

IWWE 8 W fW®T®l wW 







^ 4 JR<tr! 




ir« CT. *ft5rt=a^ 

«i5it3T «rf^*rtf9f'5 i[wii I ^-\i^ 

*frf i&eb- jftc»i 
«f5t?l'« sfntair fetnrt* 
fwi ^mU 

's ^¥tf? «sif^tn^i« 

nft5t*i5r, «t?4fN ^n^l. ^nssfii 

’qt^nf Tit*f!f—«r?R5 

«fwr fef^ ^?r 
nVm ^wtw C5&1 ^Fca «ft»rrt i 
f^JT sRfini5Wil« sff, Tm1^- 

ftvhr^r^cif c^ <«vrv 

»r^«f fmu 

c<rrf^ «f5ti vtf I 
9{Wf C^, ^«if« 

»nnrH?^ 

fi^ti m «rtsn 


W3 C5lt? CHt^ll ’^tw I tf|^ 

Ta^z^h Vtfil^ « «lf<f^tfl 

•tfsvdii ’f^sfcsli 

WIST ^'^^ fesr*! HBfifjfj «rat 

«f%'®l cf<n f?r!ic» I «inr«f5^«5i 

^ca| lii^jftinr '«r!?to 

’it’itf^’F rm^ '«rtc»it5;iM»Z3p^ 

% >111 fix^’s 

^ti:9it5^!i*5iaF «Fn«if 

’T^^rrflSc'® i «tt^?ii ^Hi 

»r3j, jfn<f 'e 

'wm «»r^iTrf»t^t« *tf%w ^vrs 

*fw «ratnw xt^ I 

fSrp^ nfirtf-nfiivflJl 4CBfel 

^t»r 

m<tyti6 «rftf«r^ xm i 



wg(4t*i 


’f'® CH ^ f^wfsr 

p?( I w f^®t=r 

*if%rai «f«fT^ Ofc^arc*it^Ji ^ i ^vt^r 
'8f«|?^ *fp5sl?flF 

f-i’i'tsiat ^CBFJtf^|^«i ^Itstfi 
^*rTt*r^ sfc^aRN ^ 

i|t3f-?t«fl ’I'Stir ftr*!!? I 

ffsl 
??r i 

f5rn?R »i^*ir^ 

’BtM « c*w 4WI ®t: 

^ a, •fffl^r?a «rR?ir 

«<fr^1 5fCf« 'S ^tsTt 

*i:«rtn?^'g'^tt*r '«i<fsi'e 5¥t£< ¥?r® 

’itw fsr I 

«r*it=T^C*l Pf^5^ %«nr(fq5- 

^>i*i ^iprtf ^BTfsi n^^Tcfi f4f^ 

ff^’f »ff!ns ^cftt fw MSr 
C^, t5|'St{^^t»l^ fl’Ftl !»I%rf 

S(t«j«( ij'eji fefs*®! f^fSy 
^£5? ^£?S( C^, Ht^«t^1 ^Wt«»r8 

fenwt^ ^£^1 iit»itwi cw 


'^ft^ <45? *rfl^4i 
W =^jr£4 ^»T ft’Ptsilt c^N^n ^45r i 
f^wt?i '9®ts<atff 

«fivtft?£*rs <4l 4jt*rt£if »ni5Ft«r^ 
art? f^fsT «ft£5HfSf <4t5tt=f i 
<4^ «t»I£<P 4£»IS? c^, *rtii- 

^It’1t£il »l£^1^t5I 

v£« 4t^<5t4ta «r»rt4 « 

^ f*r£4' »f^»l£5f S|£3^tf5f£4«*t ?FH£® 

nfflwfl »fwHr« '»i«fjfnf >T£®jarirN 
4?? 4£»!ST C^r, 4t^9Tt C5f£"r '«lf4»l£4 5l^^£?l 
f^vlTrt£3ra 5tg^ 

I <8£^ 4£5T ^5T C4, '2ff'» •rev 

4^£4fl *1?, »n^hr 

<44^ f^f4«t»nr <4^ v£^!r C4'. 

’r44r£?r *ltf PiVI CW«?I1 ?£4 <4^^ ^ti4- 
iitiftfli c»r^ «t4t£®l nlHl fT£'® nt4£4, 
^9£»I m ’!4£4?l •ltij*U8fV •tt'S^I 
I V4'%fk4« ^444\rs 
W£9 C^ >{51’Tt^t^T 5^641 

^4£f, c>r ^ffm «rf« f^f^r wt£4ir ^ 

5?£?R I 

•am »4fi8 ^rtr^itsjri-^riyir irfritv^i 
¥fli n I f^i5Wi-*fiwf^4 nl4trv¥ wtfSV J 
<4r» w ar*5*r ^4it*rv 

, ®ihi 4j4ytf^vt 

«pf^41 B£|W4It4, ItRvtil 

« 44irjt*f¥ «t£4«»Jt»l I <*r«t ^^iw£«f 

c«44f, <44^ f^4Ft£4R3( 



fjf, >»»i j tWr*f 


m«i?r *1^ HCTtw 

'«nfrt*r’^ m^sr 
??[ «Jt9!5f c^, f^fsi ^n9rt«l^t« 
ftf5(«( «ltC«ltH1 '9t^ 

I 'sfm® '«Tt3'« 'Brtc«lt55f1- 


^Ps wtsr 5i«?hr fkmt^ 

*r%w ’iflir *f’»' 

jfSFsit^ St; 

^Tt»!^srr3 I 




«{c^9 

f^afsr 

nfl^cfs c«rcf 

fifta® ^ftcitfaf^ 

c»rtnTts? ^mt«i nf«?r«fw €(f^ c^r 

«r«f'f=f «t!j 

vm «rtn5ttC5fs ^«fs^ ¥?si®i'e 

I 

«itaf tn^ «r<jit*r^ cirnafwtf5r 

cnc^ ftci’f 
f^fsT cw 

f*ri«F «if '« cn^ 

ora c«(!ii'hJ cfW 

niv^ *f5 

«itr*ir ifv f«iiittf«r^ i ^t*itiw 
fsfe 'fl’W5 «rf^it*vt^ w,f nrw^?f 
y\l^^ nxw «ffrf. 

%si. « ^pRt { ■ 

•cfticfw f<«rc6lt?^ 3ft^’ 


^f*f c"tt5j^tiii 9prsr 'ertimi 

«it<2r?tfif« I 

Him c*ia '"it’i^i 

3tc<^« f$fk c^ 

nfiinR c^mr*T 

Tt=r ^CTCfsr, wcsr' wit*!^} tts 

« »T*ltaf^f«wl 
f^*w ’BttHtm w‘fl w c^» 

nz^ ^t*(tr?fl ’r*?t«fr¥ «r?ic'« 

<j5c*n *r9*rtt» 

<rtui ^cir 

fknt^ fH^tc^caw *4^13 tw«r 

^flf ftwtrsra fespft^ta c^cas 
^«{ 

'®fi .^nHti ^>r9?t TO 

,, stCS!t«tt«fI'4»|f« '«, 

: 4ciirt'»;f,:'^}^. to.,:' 



8 '8 t 


niBl »ft«l 

<ii*frt? f^«fsT ’Tfl^cw? 
«ff®it«T Si^sf 1^ «f*I»l'W 

ntM, «r^- 

cT*is?«tc^ ’ifap? »r9c^tf5r'8i 

ntcu 44^ nffl4t?9 ^A” 

«tci>^ >Tt^t47 'e >!?C4tfn'5l 

f5p'stC4 '« sF’sB^ftfSr *1^41 c4r^ nr«, 

f44or 

'S >Tt¥WJS f*ltw'"t ¥4144 4C*i «lt*Hl1 
'»ihi ¥4ft I 

^t*Hl aftfsr ^^^ ^tf4¥ f¥g^| 

«flf« ¥«41 >It'f« f4«tt4tc?fl ^C4t¥fl4C4 
'flft?! ¥«tni « ^44fj»4 ®t4 f44t^ ¥4C1 I 
'STtsifll 4C4 ¥f« C4, Jrtf4 «lt»lti:T4 

’!4tt9f4 ^44^4^ <£rf^¥9^4 I ^t4 «rt*ft«3: 

f4iwt4^4i f^r, 4t4 

^r4t 544 ¥lHt4t^ I ¥r4*| 'tt41 «Jt-f| ¥C4H» 
ttC44 4C44*rt4 4<ir f4C4 af4-f:^ ^t4t 544 
’It«J4 f4C¥ <4f4C4 5t»ir4E4 I «rt44l 4»1C41 
C4, ^tc?4 ¥{t«rt4tr?4 4fili5»1 8?' 

4C444t4 44, >I4tlB?4 >[^^4 

¥4C« 4t4 I 4C4 4t4t^ ^C4 C4, f4Wt^ 
4^4 ¥4C'5 44KSf4 4C4l ¥i<4T4 ftf 
4lt¥ I f44*l ¥r4’H:44 f444^ '484t4t '4f'5¥ 
C1S#4 f448ti:44 Slf^ 1{tCa[4 W:9 4tMf4f 
4K44 nf44t‘l »¥•» fetfl I ft4itPI4 4^5- 

cmt t|t^4C44 f44l^» m 

«!t4C4 C4, USi-Mt 
4^44 m m *t** l?rfn 
44' 41 C4t4 ff4tf 4ttl| ^ 
t4tt nHtw-iftw fliWh 4#»y w 


*tffC4t54l ¥44t4 mw 4'^4 4«^4 
‘fWt^4 >rt4tf44 4tf44' ft444f <4¥l6 
¥[tC*lt54l-5t#4 «ltat4R 441 I 

4f4rf*f4 WtC48r4t4 ^4ltf^4l 

4jf^4l 5ltt*tt4rt4, %4\4t^4t4*t 4f44t?t 
®^4 '«lf44^4 45( '« 44Tt*f4 ^*J4^4t4 
4,C4HKJt4 <41 4tC»lt54t4 C4t’t?t4 444t4 
^fp5 firC4 «(t4tC44 ^t44i 

¥t4C14 I f r4, 4t4. ’itHT, P(f, f^4l 
f4rS4 f44C4 f4«t4lC44 ftf^I44 441 4*41 
¥[fr4t64t ¥4C44 I ^t44l 4Hl 4fS, 

«ltCtfll54tf?4 4C4 «IC44 ^4T 4t441 

4t4tN5 nt4C4l 44^ 4^4^44 ^4 «t4ft44 
'4t44l 44it4 4t« 44t4l I ^tl»lt54t4 
f444% *rf44C44 45*ril1 ‘4it4 4 f^4lf4’ *1^t4 

fir¥tfl4 m 1 

^ 4lt4< 

f^®f44^ 4^4t4 \cn «rnf44 ^744 4tf- 
4»I1 4t4»ir, f4Sltr44 Wt4 4 ^t4 
44t44 14^ f^»t4t4 C444 

^4«ltf^4 4C44*rt4 4f^i:¥t^t4 41 *ftijl3K44 
f^«C4 4t44 4CTr 4t4t»l 5*114 41, 

4[Ct4 ^C*lt4 4^ ^tC4 »l^ai 
?C4 *I4tr44 »r^4C4—f44i ?!lf44, 44jf^«i 
441*19 41:47 1 C»I4C8 f^Wt4 « 4t9 
>114 C?P49 44>Tt4t9t*r9 4fl59 
4f9t9 C4«91 (44^ C<fm9 4f4>r-C4tt4 <441 
^4Wt^4 C544t4 4lfe 491—4^ f^4 

4f^4tir9 '9 4[M I 

1^4 IWl^tlW# «4l C9 
mm* fSR5ft49 9«9t9 4t4TWl C49»Ii 
m 4t4*lT*lt4 nt9I4TN4 *lt4r«lrHt9 
99t 10Mt99 C4i?CSj^t^4CfW 
C4C4I lipwrtv 9[t4W 



wtTft^r ♦tfl’?^ ^*1 fsjmii ’TWt^ >«•• ^ ^••* ■'^Pr »f 


fTOii I ^tstt*«rfl m, c^a?i? 
f^wi c^sr, «ft>itzn ^<fT>iit 
’jjc^rt’ftfjtf 's fi’PtJiit 
^:«»Jtf^^^*i 'sltFt^ «i^tw 

f-r^ftfl (Wtaf 
wif ^"nt# «ff«3r5 

^wr^sr i 

^ f*!pRfl sfiar 

5?ts»tft«r «fCBlra ^rfniTtiii 

f^g I 

ngr^5{ whi gc«f, 

‘«iti[ « l^wtsr’ 5(fsi^ f^«ttini 
f^«f*r^ «f?H I 
tl8w <srt?’F-*i\«rji 

gfti ntt*f I 9F*if«r«^i 

ww nf«^«*ii ftrtc'tii c^'Q 5:»ici t 
^untpr c^. 

^<srrfj(»P ^<IT « m 

*if5|5?tl3fl »i^^jf{5 sr^-vww <<1 

gWf I »l^tJti5 

9{^pn »tt« w I f^^t- 

^vri M it«?ht »r^«rjtl8?i 

48*• ft’fi-«rf^tcsr 

’F^tir nfl^? trtffl 

rewi 

’TWt^ 

«t<tf ntftf nf«¥-ri8g 


SR? f?f8? ▼c»j«f, •ftit’ft? «r'ff« 

f^?Fi-arf^fetc? mw ^tsri- 

n?ft«ic^ f?c*t? «i55c?t? ^sf?! 4r»iv^j 
feca^r m sc^i c?, spc^i^l *ffaf#( 

?mt3 «rp9i? 

mm I 

>r??t?:?? «it?tcsr? «it? 

f5ir?if? 'Bittf I ‘®t? '8 f^wt?’ 

«r8tcH? in:^ >»8ir sftJj c^rc^l 
if??sfCSF ?tai 

^C5 ^rt’rcg'? I npi ^f^wj ar?Ji«fj gf??? 
«fw n%^i ^fspHc?? m mi gfti c*fcRf, 
«i?6 >it?t?*i ntWcsr? 
f5^l m *tf?(ft!5? ^nr sf?i 

«rsFt"r? g:»rt?T 

m ^k%. I nf%??*r n??tCT? 

«it*iti:sr? <ii^ c?, itc?? 

’Ttgk?J? gf% spc? ^t?i 

nfwftlSw 

s8?Kr I 

f?WtiTft8?SF C9imaf ^ 

^srr^igsr ?f?i *ffir- 

?c«f? 'flspjs ^wsfc^rnr ^t«r i 
'??rn CTt^ ?t?i 

fsi«r? 8f?f^wac*r? ^cfcw 'Ht 
5T? ?i?tgntc« ’8a^r»ir «??- 
5ft?t?ci? ?c8j m I c>r^ 

W W ‘sil ^t?ci c?, *ftlsccsn 
«r<ttsr®s *fp5*i‘?f sTiiftJw 
<m8« cnwwr ?«f^f ?t»ftflf 
*\^mn ffi 'ittf n I tww 



«9tll 

Pwt? «r?tpr 

«ff i 

Tf^«Th5Nti s?ir, 

f^sstRtsFt^ «r^ii-t« <si\n 

^«(t« nfasiT f5^i «F5ci|i ^ 

4 Tl «> ^tc'S 
CIttfe «ft^ «••• I 

««tsr «llin f^®t5Rft5| 

C^ '8l< C®ir?F=^ai, 

c>rl 

nfisTT ?i:nf I 

«r^Hw *if*5«r5if '»i<->iWc^r^ 

c^ «rt*)3t 'sfHi ^fa. 

«raft-rc5Ta •tfaa'RJri 
■8rt>faT« c»fl atal 

»?cai 5^11 

a c«ftH c?c“f^r aftafvr 

cac^fa faait»ia'®rs\r51 «it3(ti*fa cma 

fa«r»iaiif«ic^ fa^tcsra ca m 

ca-r fk%h 

feaf^a 'Birw atca i nfaaa ■aiftc^ 
faajtcaa ^caa^lB ntirt®^ ^cafk»! i 

nf^ac?a nfaefejata'e ajt«atai ^«ta^caa 
»rara^ ^ftslfa fasit^a «rhf4 

fifaaa « ’aaata ca ^f^taai ami|, 

4>ii:ar ^ta ^tna ^aai cata ^a 
m 5it I 

aiiramr'S •tfitTO 

fawtafaaaa^ fafw *t^af 's n%aftfl 
•rtti afa>itataac^ faata ^twc« 
<aflB >2{att«rta 's, 5tit*fra 


'S ^(fwi*i {a**i a^, «4 naajt 

a^faa afa^ ^faBtf«iai I -sPitntcaa 
afrw aff^at^i c*(\a »r^^ta B^Fffa^N cataf 
ai^afaf >«•• Bta^ta »itataj «itaai c*rca 
atf^ I ^:caa faaa, <9 a^caa '«rtfa¥ 

, »rtatai •iiacai nt«ai 9\m aa ^) y?^ 
'«atfaaf a^cBa y^a^ astat^l tt^itsttaa 
aa'a« ^ftitntalBa ^af®faatca ^tnt?a[*r 
atasij 9it® apai afa fa i atl catv, «ftaai 
«iHi a*fa, nfaacaa ca faaf^ ^a ^^tcaa 
cal talB fafa^ a^a al«fata 
^a®rfaaf ^ij?aaafa« ‘aai® 'SfaWa « 
«}t^faa aacaa -aaiB atifnta ^tna aal 
nftacaa ac«F a«a aca i fa®ta faaaa 
^aiata athi^satfa a^-sra ^ac^ ai cnca 
'«ica^ caafff afa^? ^tcaia ^BBrfaafia altar's 
acl I afaacaa <stafatcaa 

ariji^^af"fa«ta« catal aca ^a^ ta®ta 
f^aaf a^stafta astc^ atfca— 

4isa (aaiB nfaf?iat« afaacaa acaci i 

fag5t«r-4ta»f^ 

afaa? 'Bfrcatf^s Rasta-^a’faV 
'sfaa faaa ^jraafai fa-sa 'siaas • «rrcaa i 
^aat a^a ^aaiasatflft feaaw 
ns a^a c*F3Farlr atca ca '»itcat- 

f^s aa, aF^afscaa n® aacaa atfaf flaa^c® 
ca a"nc# ^cara '«arcai nfficst&af « 
atanai fasacna *afc^ ca ^stifcaa vat, cal 
faaa^cs caraai 'aai acataa, cal 'ns^fa 
nca ajjstca srfsnrfijs xm% i 

afl cats, ‘al aacaa «rf4a> facna 
araf^a acne ^acaa i?^aaffn ^sj« atfl® i 

caaRf *f^acfa fasfn tafa® m 
•atat i-'cal' acf; 4f‘^ta ,'0' 
cf«’'nfnca«,>nnifait» aftfacfa ' 



ip, filwtwr m mcanri! 


ftt® ^^WifsTi? f^wts? « 

f^nmt^ ?i^1 

ft®fcs»?i f^fsi r-R?r*i'5stw cfit¥- 

a«f ®,:sf 

•rfSf fs® <4^15 I 

fW‘51^1 iqfw ^1 'aitt’T, 

®tc*?<r f»t« 

fc»{t ?Ft8r m 

I 1^, -^nar, *ltiW9 srfiltw 

’®rtc^t®r5l 

*is*iti<f ^n«, c^f«if5»!?», f^’st®^rt'Q?i 
«ir®?rtsT l®jtPri ^^®t9 
3T*^C# 'Sltt<lt5*f1 
^'gsfc'ra •fi^i^f^®! ^«^ts 
«ff« <lfil^C?W 

’sjtwb!i1-6’^a|.fl ii:iij>yi 

^^1 mm. I '»ffwt5T ^^®f'?sPn:? «jfif<pTsj 
?C5Tta3 wn »T?ntcn«rrr«f»r6a 
«its;iPr^ F»if55® firWi:Ha« 

m% ^tti I 

«Wtl® xcf *lt^ ♦ ^1^— 

^Pi^l I «i®T^ ^^1, 

no ¥n^®i *11 n?5®^ '©i ji?, 

nn^t®t« «[t^nt:wn?r «rwt5r ^Kn« 
<ii|^n o^ts aftw nf^^*fC¥ 

^<W[Cit<r ¥?iiwi 

c^W's ^ft9f Hfo, 

l^rtr8i f^®tn ^stw 

•rfffniv <i^«f^hi^i ?fwwi Wiflar- 


5!tc'«f< W5 cncn ‘con ^cnlnf? 

o» ®t?tc^ nt®T ^ni nt i* 
r<ff n4-{, Pp'Ji <2t'j>f® ^a- 

ntf®n^ nt^t^tco '«i'?P[«rM arrsf 
^t^ca a^®ta aT-rm f ai ^ncsii no 
of«<i wtts nfaai^^catnT <iioNint^ 
n»:sr? afsata arinrca ntnsitco noo 
n^cniPt®! cncn n®Jta'!U? ntoi 
^fpca^ <fac® ntacai i 

narntos fass|-4t « 
atafcnna n:? n^tncaa ^^r's ffcna «jc«f 
nfan? ?fi^'V «ffs <^a *af«Fcn«fa a?^ ^f® 
a^«i’Piaf*i®®fca ^tcatfsf® ?C6¥ I a^^atn 
<m atn ’“fawn 

®c&htajta I faaaa^: «tac®a cni-af^a '« 
^tcvfa <^fe-na^i i «ifafcaa yfa « nt®na'®ta 
01 'aa«r m f<iaa<’8 faal-fa® mm i 
'nWfat .a, ’«9i mipafa 'nnats t-'s^ta 

naa a^, sr^ssar cat®^ nt?t ^a- 
m fa^f^Fita Ppfarac-iia a'?®i-<Fc«i' 
a'^’arlSa -nfcatna a^ai afcari cn^ 
n®ta caKfffa afaara nc^ ntnafcaa 
nf ncaf nto ^taa«i ^rfatfl i 

fifaliS 

«(tatcaa cacna natsf-sTtam 'nt^fa® 
^cnrncat% '«afl»i nfaa^taa aarsra 
a?"nl m ®ckt i fawrtaa ctW® wfcaa 
nfafa a® %f% nttv, ®®^ 4® ^aa^a 
«?tato art^ cnnat»ft fw feki 
natafaiani akaa «fcar 8&a*caNa 
nt%» <5tan naci i ‘a^ n «a? af^a 
f^r^rwa nrrw *rt«ai ntiafi ®ti 

nftt^Pia:® f^«t»f nfaatwa a® waPivtajif 



wtw«firwtn t 'I WJt 

^*r« nfi’iwi «!f^ft«i nm 
m *f?cf ( <fll nn ?ffirm «rr*iftr c^t«r ’pft ^r? »ii i 
^<?f*w« iifi f^xM ^f5t «rH*itflr« c^ nfli^c?ii 

^’itf*!'® ’fwff I «it*i5i »R5^, <t5it*i 

¥f«, «rtx«tt5sii ^9 afsitc^itBsitw nf^uxi ¥<»if5nfl f3jr^?sj i 

iufT to '»rtKtc«ra wi^%\ m i c’l’^rf «rt*rsitm «i1i1%? <f^t*r wtto 
^*fsnpf *irj» m «, *tto '«it*ir« mm di^<rlt*r c-i^^ =Tiifi? i %fs 
?fi«: ^intorns wsi»rt«it?w?i 

^•fsftcfw «rf^&t5( I «| c*r, sF<{>if6^» 

'^Rtn^Ttc??! w^sfi 9 3Tto ’T9wrf5r«t?r tot=r *rto 


[^Jitoto*i ^rNfi-f^^c’T 'artcitto «rtt»it5*ii-!ftap ww 

sfcsHf ttcTfw 

mm v:m\ i — »i: J 

apsif^ftcn C'8^®r-Pi®*t5r 'sstf ’ll^ mm I wi<F 9 

?Ft»I '•V '9^'Sf'^^ 'ff5(=<|*1 'STf*! ^t»f 

mxi i ^ts{i ^t«R- 

nmn c^5»5T n’s MUfw? *1®!^ ^<fm ?(F5»i I «in!r, tii^ffii to w 
^wto, «wi, ^if<r 9 cmzm c^tar «cwwalto 
9m mi9 «rtit«}w *1®!®^ 9 m, nwia *^tiftn'e fi»i 

’S['ft% awT ’«('i«r 9mm ®tat®a csm 4’#^ * 

c®^w I 9 fifliNfii «ri®- m •fftnM ^«iwPrf ^j 

wsta a«(T faw 9^9 m aw'rafta »!fff wfw mzm, m f|ii m cwcna 

c*ix!ii^ I an® 5it<fw ^1 's ftai i aW*f 

mrnA m ^9 mzM »itii ftif^ %t9 ®t»»to^— 

ttwtTn ffk9\ mvi sfwto, cw^rwr *fffl'«'t am c<ftf a *!fliit*r cj»rtm 

^r««a 5Cii ^ w (?{t«w 

»wto call cm 99 ni?tf »wi 



mi} 

c«pta 

»fc^ »rtsr- 

fnv^stf f5j% c^’T^ai itnsr 5^1 ntiti 
cjfl ntrs 

f5n or fFf5Fi>5n-*t^f^ 

»rt5l ar^'Nr ’a^i’T'r n, h»|^ 

«rrctrt*r ^ 

^inrrssTi *iUU >Tt^ar5?tsT^i 

srn c*rnr c’f*! i ’i^< 
arm ^rHtspsn «r»Tt5 ^Vs 

•ftc* I ffV c'aR'sf-f^wfcsr?! "artc^l 
^ I ^?n-^ c?>*r 

^PTti’T, fefiPT-f^iwtsr, wt?f2rv 

f5f^«,»i1-^N as-f^^tr^ra 

nata^Jita c'eaaf-fawfiita feif^ta^r 
aftan I ^traa faaa, ^faasa# «a^ feif^a 
arajsa ^^»?tata ara ’ttca ^ i 

^ta^ ata?hf^ ■ 

▼rsni »nsT, ‘flaa'Q ♦rafa^a'i*r*^^ta irtf^ 
vtfeca ntra f*r \ 'sti 'sta^a aiatar- 
aja^ ’«rr«F« anr c^rcf ^tarai aia^ta 
aiaraa i f^afe *ra»atfa^ *rfawi cHa 
aata •ira's f-tnwcai ^taat iima 
^tft^tflr« •ftfa f^i ar-hsh 

»r»tm ^ a^raa m waatafam 
?fHa '« «5t^v{a ^fa"BTr5ta ara^^ta^ 
•rfaaf^ faintca >Rt«F-a»^a a^f^ra ^atnr 
artfw «rta»{T apra^ car?? awtw r afcaa 
^ta atrw ar^rt anr- 

catnwi apratatacaa <«a? ftat^ 
wt^ir? <«¥ m a^aaptaa •fw 
Ffttafi ^fStar, ^^a1^ s?Matata 
nfiwf^ %fta arta^a «ra>Ttaffna »aa!fai 
m% V- amr c*itaF Cfta ai cataafcanr 
caW, at^, aatai>rti» awat 


atfav '«i7tf*iatrfftPfta i^ai <«taia»c»i 
aTtc«ifaai arNts^cia «rra^t*f v^aa'e 
aa fa I atcsial, aa^ '^aa's ^ffa? 
aaa ca^ta ca^ia ^atca aatata^afcn caai 
farsf I afai sr^ta atatfayf^??faa5 ajifa « 
^utacatcaa firta»iT ^ta^a jrataf-aftara 
%9cat^a cac^iFl atcari aaa ^a^ 
srtat4vta ai^caff^a ^ aa i 

<411^1 cafa^a?tlf8a, fa^catfaai, «ratcaf8a, 
atai aaiaa ^afif. ^itaita tfla^ atai 
atasFfaa? ^atrat^fr ajtfa 'Brratcaa aatc®? 
^jta? ntataa catrn ♦r^fn^® acar® i 
»Ta caf^r f^atacaa m9 «itaai 
€fata'®: a^caiaa^tas (Synthetic 

Drugs) araata a^ca «!rtra i Pfitaca 
araaraa^ta mn nil ^fara '^araa 
«itatraa fac?-r cacaF «itaat^ 
FFac^ aa i >fla c^tlS catl5 

?:31 cn1ai aja ^ar^ aai 

araajS casaa? « 5T^ts(aaaFta5 '^acaa 

astt^ai a^te ca^ai ac»i11 

ai«^ 

c«af '^aa 

"daraa ata 
M fir^a 

a I ca>rtaf*fa 

»I ¥rtfaa ^ ?jtf¥a art^lta 'daa 
81 <af^%a '9 uiif^f|a atli^tOFtat^® 

11 ’ftar^tf^a 

<* I ^faa 'e wt^a 'daa 

11 ftiatai ^•iFata (<;:inchona 

. aHcaioids) 

V t ' aatM 

»I Jt^a ( Emetkie) ; 



\9\g« 






(Digitalis) 

’i'i I 

I c^tc^itfirfsiir 
^'SI 

^81 c*fr*r^sf 
« I 

1 «rTnlff^*r 

i I C*rfs|^t»!Sf 

« ( tsit^fsTSf 
81 

«I c]||*ti^t*it^pT5r 

^ 1 

I I 'WfTt^^tCTltiS^i 

'd^«f (Sulpha Drug) 

>1 <rjif^>» >Tt»ivtntft«f»i 
^ I „ »rt«i?t®t^r*il55r 
»I »itwtf»i^tJit^® 

8 I ’Tt*l^F3t^t»lt«IWtWrt»l 
t I 
«»I 

II 
ir I 

>• I 'i^<r 

>1 f% 111. «*^ ( n ]\^) '8 'Bti •prt 
% I 'Bft^ <iisr. (iqt^t>Tt^t¥li8f^¥ 

^ 0f%WJK¥ 

>1 f^. f®. 45T* %. 1^. <^n. 

(8rt«\i;¥tsi ) 


> I «rfa[fc®tc3rfwi 
% I ¥ti’»t«PrtW 

^ I C3FtWttl*l 
« I 

^ I f*ir¥tl5f^¥ 88jtf*r5 *11=?^ 

«i ^s, ft*, 

8 I C¥tft¥ 

«I f®^ftsT-f5r 

4»l * C¥ 

II « ffe 

M „ t 

> I 
% I 
«l 

>1 ^ft®, •otnfttftw 

%i p»rtf®8t«r n t ftJ itl CT l 
¥i cf^tPiiftsf 

ti ft%^rt:®t8[ 






(HFft « fSlF^-Wt^ cntf 1-f^Hf 

»I ntli’ffltfw’T, 

^tffeirr^ clfw^artfl 

> I 

^Ttsitr^’H 

ar^j 

^ I 

% I cyhir«i«rt^c®^ 

«I C3Ft5tl® 

8 I CJFtClt^ 

< I c«rtrv|5r tt^c®tc3Ftat^® 

<»i ^lc»TftfN 

c»itf^t^ 


« I C¥ti:5t»lttfyr8f5t 
8 I csrcyrfafH 

«I fth^rrsFt^s 

11 c«itc?f<rtf^sr'«c4rc«r^r8r!i 
b-1 f»rr5rtrn*f 
> I «rrtntt«f=rtf^H 
«I ®t^f^«tt^«i ^rtf^MP^sr 

^ I c*i:«rtTiT*i^ 

«I 

81 c«itNt%*r 

11 ciFt:9tcfirt*itf^=r ^t^csfcaffirtl® 

mw fV 

fjTi n9 nf%- 

>r^<rrpT ^rf?^ f^sfei «rt9«fi 

ntcfl I 


'd««n 

( ¥ > ’!¥¥ ¥t^^^ 

(¥> ^jH^’flurtiNr 
(«r) ^iiHi!^w¥ 

(<() 

(s) 

(»>: ¥t«ft#f7«rl%iawt 


8rti«Jr 

>»M-M9 


'• »• . ' « »v 

• *• -. . J.««f 

' . . ', '“l 

« «« ’ !»•.•' 


rtm «rN?t^¥t¥ *rt>i 
v<abib''^8&>**« i5t¥1 

M«1*ir’** « . 



»(r8i’5 c^i c^¥ 

fBr<F«<’ji-n^«if8’s 'ii^c’it-r fl^NW? m ^iw, ^R’« ’r^ f^t“re«f« 

c«tn ^at*iw c«=!i®f '^’ic*f?f «r59is» apw mw ^ref*it«i «it*itcfa orr*rl i 

apW 4^51« c^ f^tH *111*^ CifW 

nf?*jt«i c^^a? «it*i5i ’TCfl **ft^i '<1 f^cv «it*«rt«f ♦rt«?i 

^ts'o «r^*r cw\^ c^tj5 ^tuf 

'6«f^ *rt?i% 


(5?) '« ^jtf^sr '^^«( 

(^ ) tflfff|5r 'e 

(’t) '^^«r 

«j3rt8r f^TCffsii 

<» ) 'sftan^ ^n^ta 

( 6 ) 

(f) cncn^jf 

vaatw »iW€r ^ra?Fl5a ftnN c^r'eai 
^c«!i m ’rtJf «rta ntc^ if c^tlS i 
«ra« ^U *ffa»it*i (a't*itsr 

?,itstsr 5tw «rc?F) I 

sfarc^ I A^ 

^*(taTst’?ia «rt*{tc?a a^ ^it^ar- 
afsiit? «tt? c^tai 
«taitaf!?i ^fla ’fataf-aja'?ta 

ait^ nfaa^csifl w ncf %tca 
?<ft aja ffact ^«ta; c^fca 
^1 «iafcsia aiaml m 

^ta'®^ faf^^JD-naFf^a'e wht»i nfaa'^a 
^tattaa few atai« awi caW, 
faatata iffkn n^wawt^ '^awa Ani^tt 
4tan’ia aria^a (?fat%a attw 

atai att^caa 


>s%4-toi» srtcei «rtaat^«ft« '^awa ’jfiT 
••• »4«»1««*’»» ^tfl 

••• "ilKtS'** ,. 

««>«*••• „ 

••• >«n»1 •• „ 

••• '9a>*S» •• „ 

••• >441<»‘«» „ 

••• ^'»49>»'*« „ 

natata ^ai ata i %ta^tta fa’?® 
aaatf3fa ^^\-m « avtfaa afa cac^ 
’ataf'9 «jtaaa afaata 

a^taai acacia— 

facaa fawN'^ai 'ill aaafa cacv %n ^taaca 
«ta®ajtn^ ^r«ata atfaca atc«aai At 
a«raatca aa*a ara caata wc^ A’f a^PTfal 
« nfaTuai ^flaca w aai 

^Tm I ^ta arcgr «tac^ Ifai vfarMif• 
iltcaa «ft4ta call vac® ata i 
w atai srcataa ca. a^ata ^ ca aw 
ffia '^aa cata ^taca. ^»ta% fa*aa 
’?t ^ticf, ^tcaa ntf^ia ica anca 
casaaf-fawitaa *4? f law I ^ 

caiat-flftraa ajtaa Wa «tatftcaa 
' aa; ifrtwatlt a^a ^a att^^a aa 
■'a(|W' 'ca^, «ii¥ arHi ‘-^caf^ 






*j«i «»r^ c^ai ffli5^'d^«r cs^af 

Rpjfi^n c^ CTO ff«*i 
'^•fs cftH c^t»fj c^Jrap aptaf'e 

aptf^f» f^, CJf C’PPI ff^*i 

arcftn ^ffCiJ TO ^tc« 

ait*itnfa C’fCI^ bffl ¥?1 ^tf, cn 
c?«!ii TOtafsp I c-'rV^t’fnns: f^TO 

aptJial TO^ ^TOa 4C5^I 

»rtw »itc« >!^sr TOfiii 

•ffaJl^^OTO nf^fl, ^i!l CS|, 

isVI) cm c^, 

'S’j«i ^^*rr«fc*i 'SfN^t c»it^t# 

^^<s c^iifk I m cm^ nrcf 

c*r. cnfsifnPiH, f«^tf^5T-<fl 

'e f2i5tP(5(, fsi!itfn^ 

^alBc^clacf® car^lts c«f®- 

totc*itsp. ¥fli8c*ft^, ?t^c§t¥ijl5c>rr*T, 

f5nitPTt^tWt5r 4^f« ff«*l 
f^c«r-t CTO t,^*TNtsr •ifil^itw^ 

^capi ffai*( -diitr f-rcafl 

5rr*ifapf f^Brc« cm »rhr c«r, 

4Nf%f ^i|C3 « is«v 
»ITO mtapc*! « >' cftl5 

^c®;;? ffasR '^^*f ^c^i—* 

^1 i5V% 3ptC»! 4C»f tfffCSCl il* cftiB 

aiarnfs 

cTO^ I 

ffai*! '^f^f-ffut^c^r? c^cai 
a)^« ait*l9l 'Itffl f*l I 

A m fl%»i ^«<ntTOa 
<5*tiv «*rtK^» r^m «r*rtw« 'ato 

«itTr«r*i I 

TOm '« atf8w«f?f cm 
cnct C^» TOV ffSiH >ft*lfl¥«tC^ 


^%i c?t%?r ^*fa 

arfvv ^t«i «fttrrc»fii to ca'hf 
^1 «rr®c«f»(^ c?w I f5p« 

CTO «rc^=f csspw-ar’fr 

TO« TOtfl «tf^r- 

^c*j 4TJjtr*t« ?c^ci I oiJfsr c^f^ 

&!?<!'« 5p? Sttra (i*i^ fBfl )—'iifl c®^sf'«l 
TOt'if ’inf^ «f-rTO \ f^iiTOi 

TO cofcaf fsiatf*t® c®^sf mn 

'«fTO I n’ltf '«iNfc?<i cwc-r ftwfsfta 

5t5p m ^C'!i fHwrsitTO 
cs^^-mf ficfci ^c?f art»ifli ®rg3 
aj#!I I *fil5f®1 ftC»1 

sr^it Jru9(^"rsrt® ®fTtc9iffliii-£rf®c5»<ff 
(Synthetic antimalarials) «f^r«3f TO 
PrcfWfl TO c?r*i I art*fl£iffl fncTOts 
'«ics!a ^f*inr f?c® TO11 ^®%5^ 

?f®*{ *iJtc»tR«j-^f«c^'(CVij fjfcTOi- 
wt® c«9c^a ^«TO 

TO®^c^ Prc^m (fsar) 5fc3}!p xi^ 
f5[5ir^ cmi r^cTOi xiTOtf»rcTOi 
CTO §nwt® of^r TOc?^ at^i 

f^TO’i f^ai fsrufir® TOaf 

’FSina? TO ^CfCf I ^t^fs 

cTO cTO c^car ffajsf TOfttaw 

TO cartnts c«rc^ ^ai ^knVm (Toxic 
effect)'« ^9\W ’Pf^TOf 
?ii w wt^« ^ f<ii^ TOti 
c?tc^ I c®^ip-afc=w A <w:*f< 

«f®t< f<c^ ♦rf«»tf«p« « m I 

«tf^®t9 ^t<<irR TO® tptTO 
c’f, f&ff m- 

•tasfi vt ?ir?ntni f^stro <«hj< 

ftnw®* c®TO« nTO IftTO* 



'^6 f^mtn [ nwn 

c^t*i ff^*i f5|>«.ni- «itii:^^*\« ^5f%^’l^nff^^ hwtfSrv («%« 

fiwfiT ’T’PH ?I f=r I ®t^ ^1CW «rt« «lf^lW(t« 

^4£r«r*i nm 'im ^ ^rt^t’Nj^ 

?C«f, >|^*t4t? dt^tf^?f ^C’j^'C'ifC^F f5f¥«s»Tl-f^wksfi *i‘iWi-^?l’rt*» 

'<l^c«r« f^i^clrun ^41 >r*i^ir ’fit i 



(• 


ffeaf 
i’? tt«fi 

’ftif m c'rii ^ Htili- 

itti Cl, »ritar-iftiri Cl »ii 11^ ^fif 

ifitii citi nfi«tt¥5 11 , «i fiitici n^itw f^icwi 

ci^ c^nt fift-ll W‘3i< ^fin itlTllI Cfi*tit« wif•»!« dHt-fMlll 
ifin >m I ^liti c^i’f-arcui ifinti fiit^ nttutw n^if^tci inritfin fit 
fmliwi wc«r iti I *i¥| 5 <^¥11^ »r\«rkaii itiwi 





'"itflf<5 c^^cipff ^^fiw] »fftif 

’Rf c«f£^ *riM i C'5^«F-f^«fc*»« '«^rf 

^t«i j|*rai f*ftti£*n 

Cfli^lr '«Ttf^flT[ ’FC9 fsffrsf^^Ml-WCSf 'Blt'Srf51'^ifl'^1'*l 
^ 1 ^ *tfl<r«'*r jtNst ’Vil wi 9,1:^ nlw <m\ §in?^s *niif^ 



fSul 

f^R^rsii 

cwtwi ^t^ti fe«»ntyrwi ^csr c^ >f^ csiw wtM «tsif 

ntiyrti?! cw '^^•r fsi»¥tpf^ «i ^an ’f«r® •rtif. ciifSi 

in, '«tm vtm ^111 n nifa «ttar wt^i 

<11 WM n f^t*i c»itinf^ «mtaf^, ^tc^ wri£*i crn ton. 'infsrf 

yptmn >^w lit, «i«"if ^iir ifin «wi i 

mifsT til w I 'ititf 1 ««»tn^ mK »nttf 

new n m tttw i»rti*!-tot^« ▼«% t TtUt 





fSiwm t %*"t %i 


'«itcf 

JT?jr^^ CB^i »ffr^tf5f^t*'e «rn[t^ 
ancis I a. cm? 

tfai CJ?^ ■« ’p<«ft9. ^twl ^fr ^f^®» 
f^wffltcTa ’Ttirf’^T •sfff ^W5T 
fff f“tii ^ c'SJTir '« 
f^ii «rr«it^ ni^ ^tm fif»TtMs 
c^li ^WJJ, ^t?c9i c?c"nr mK '®v- 
*i=Rt«ft5? f?i *ftw 1 «i?l 


f^®it^t9i >itft^ 

#tfi c^c^i 

«fji?itc*T 'tt?i ^itc^K^f^ ft’f;?it5i 

%tc’Tt<r ^1. ^ft*!®** 

c«p ? 

wfc^ wfsiT^ <raf^t? 

^t»it«r ®t3r ®tJ f^»itffi 
®t: c'^t^C'f, 

?itnti?r I 


f^®st% wm^ 

?Tftftf^^ft «lf^tft 


‘«%ir «rt?r fsrirjjr ffffcs ’^rt«¥i 

iftfiT ft¥ts 

c^ »rt«ft5*( f^«c*f« ^1 

*ftfir*ftf^ 3T’«tw « 

»f*ftaf-««| ^^jBif irtfS® 

’it‘(t«*l nl^t’iir nt*itf^^ 

f^wt^s «ft®r tc« =^t«Rt® 
fr^f C*l|.l 'fl¥^ ’Tt«P!t5 »[HI1 
<il¥|5 f^5|CT?l ’f^^l ci? Sit'S ISC® 

ntn cfct ^ic®'! c^V^ 

Wtftc® »l<.«f5?®wtc^ f^r®f?C*!il J|C<ft®t^- 
®tf»r ¥c^ ®tsF site’ll f?hi 

nlt« ®itsTc® •ftac^ I ®wi srnc® w 
iS¥t® sfcf ,51^ cwc*rt sicKjt «54 Ii «rf^c¥tf5r- 
®tt sit¥^tsn w Kci sit^ 

®t| m cfH^ ^f%¥ 


‘iita ^t^f<i culitii w I 'fli ^t^csr%® 
^tCfH C?C*^® f’lWt’^1 '*fpi® f^ftc® 
"srtc^si I ’r^^=i®®tc’i ¥tcaF (flfiTci ^t^t* 
< ’StPl’ftS '«[®t^ ¥t5 Sft^l 

¥® W‘^< ^tn ^tsf ¥t3 ’^tCF ¥1 
^nw ^c¥, ‘Of ^rsititcsil ¥tc^« 

Wnsit f^fsici '»itc’r I '"it»r»i 
site® cfcin is?it>i 's fc’f? I*r¥t® ^sf, 
enh i5ac®i «it«« ¥?tl ¥11 sri ¥i ¥c»is 
Cl¥ *(Sf® 6C»l ’ll I c*t¥ 

C?»1tC¥f-t »tC¥^nt»tt¥, 

¥«¥¥ <tC¥¥*rWt¥ ¥tf^ f^CH 
♦rt¥fSi¥ esf^s ® «rrlc®l c»ils i 
fitCfl Itsi »rsitt«f C¥m 

®1 ^tll ^C«f«tl 'SltC’R *lt I ®t«l <illl 
C¥, *ft¥f*l¥ c»|%¥> «ttlc®l C#EW 
t*ini 

fSrait fsiiv ^t^CTW fe*C® thF¥f« 
'mv9 5¥cw W,' ^c*ifWl '«<t^ cftis 
¥w r ,^5t¥5^ ’C¥tsr*-, ^tsi; 





'^tfinf-iH c^t^, 
**iT5?r5nf nrf 'e 
nc*f c*f? ’ffli firti 

I m 

n<twt^5!i sprs f^w ^tr« ^c»i 

c9iti5R srcw c’siW ?tto^ 
^ i?Tr ^'hpt^tff »r*i’9t^ 
’nJt«(t=r mz^ iftfilCTs 

=nr I 1%rgi f5rf*r«l 4r<n^ 

’Tt^ftsn®: ortj ^ts, ^t^sf '«T'h8^f% uiv|5 

ci*r 

fZ'x I f¥« P(t«5r «?rw fet.niTf3i 
^c»i ^P(z^ ^c?r, ^ ^ gr»iH fentwIisT, 
^s[ nflircsf, ^s( »nir?r, 

•rfl»Jt*l C«T«1^ ® ^ 

sitwn ^srr *rt®«1 I '81'N'N 

4ffainii 

<f?iri?[ ^tf? ^tc?^ ^tf^r 

5fi staffs Ptfiic? ^tf I 

'Sit?!® c*r<u^ ci|. fiffant? 

5Ri:«fj c^Pi feci ?tcaf?i wts’ttsr 

'8rr=?i?t®ii ^ ^5Cf ^!»ll 

Hew ’fC^sill ® 5T4\«Ptfl (Research & 
development) miW '^tCI f%f 

C^I^C^rfe I 

fnn far?v f^®t^3 wtfiT 
»T^8F »T^W3 »I?C^Pt^ 

^RT® ntwsri C^{*(5T 

fe*rc^ *ft»R ^51 

fe*nr irs¥t« i 

Jff# fip^^ ®?C® 

«misi, 'fw cvtsi «r*it«i fenf^ 

wipe ♦rtrw ^11 >em wrtnrt ^ c^. 


wrt«(j 5ii ?c*i ^rapit’TC’pfe 

^»i »fcii faw cifcar I 

»r^t*f)*i fe«f®5 mw fe«t^c5tfe 

cwtw, ^im-^ -filfaRt? CiflT =?1 

’TWi >!t«icii^ c^t^. feiffe’1^*? 
ffecw f^®t^, nc^^^ ® C^3 ’TWI 

C?C?fe 5C9I I 

f^t^cvr« 'wH PfC"i^ 
?tfii^ ^c'®', f^wt^c?? wnw 

'firPw*! I c^c^fe f%c« 

'£rf%’l'*l f^jWfsT f<ci^ wzi 
f^fjf *rt«rt®^w c^car 4^fei 
f^^ir f^JTtc^ c^^l^ Wfi 

f^f^?it»jc^?i fk« 

«(ii^tD ^tc®-^»ic*i w\w I 

fkw •r^’Ptu ’(T-r wi^i arc¥ <ii^ wtff 
Ptc« fH«Pi f^c^’i ®li«? ’«itc»i 5?i I enwew 
Pm Tfaf 

ll ^tcafa iPU W 

nr?lf5® ® '^WW ?tf?CTff ’tC’l^Tl ® 
wizw fewJF ( Operational 

research*^! fwwcw 'flWtCsife 

WW» 

ftn ^tffeifcww wcwj tw®t5r-5rsi '« 
^tc»it5Wi-5a|s ^ c®t9Jl twat^cww wtficfi 
wwj ^PT-“CW<rtcsf ^ ^zw fwwt^ Wt^l 
'»r®tif ^wteww® ’>wtc»rfwwti cwf( 
c*rein ww i?iwcw f^wteww 

fPw\ ’Twcf ’rartn wzi or^it W51 entrew 
^att^lcww >ftwtf«fw wtftw® <itfn® vt\ 
Hcit fe«.*lt?cw?r spfT f^nr wtt« 
'»f>itwtf«f® wtw wi we® ntw, ®t« ftfilw« 
f^wt^cfw m wtc® I 
>TO® ^ 'flf^ wtW ^taf . 



mtm « ftwTn 

i Prarrj^^R? 


«itf5r stt i 

’Tiftrsffl rs[r«fc?9 iftftf 

^X^ fic« fi{j^ Indian 

Patentee Designs Act—'« TflHf 
^f^?rwt3r» ’i^c‘^t«n:s»ii 

«ic^ ^ 5r*irs 

^iPirsisn «ttw, yj^n 

'Q JT’f Patent 

’p?f^t?i I 'Stm c?ti« 

fe!if% (iir® i^r^i 

>ff«J f¥ ? Patent Act-4? 

«ltr»T 5(1, 'Qlff 

« ^tsTTyfif^ af?r 'Brt*{tcf? c?c*r 

bt? ?i? 5fi I ^t3«i ?r*f'6 
csfefii 

c?t‘i? Ft%i 

’SFC^ iff^S'l <11 ?3rfw? >fj|tc?-r 

?i #T51 ^•rt'Ttsi ntefi ?t? sii 

^tn? «f?m ?5ltf? (Equipment) 
C^C-f !?1 I «4)^ Patent 

Act 

=T^t? #t5t>rt«i ?fc? »itc®? 'Siw 

f=rc« *rtr? ?i 

c?nt? #t5t*ftC9i? ’ftftnfT 
3rc?ji *ftc? i 4c^ 

C«?SF fSasi? IfW fiff 

41^^ f% £wc-r? fHn *ff%c?s 

4^ Pm 3f*I5fV ? 

PtH ^?^r, 41^® 

cifr^t? 05?af Ptw ^*i ?fc? i c¥S( sri, 
4l Pm »rc??ti '9 >T^¥t? ¥ltaF 

’TWI 4JjPt«^ ¥? 4?^ ^awf- 

C¥?9! *ltw ¥?r» 4^ 


t ?**r ?<i. 

wrt «r »itc«? •r^t ¥fe¥? 'e 

’T¥??’TP(I ^?astP¥ 

emt^ ^sp? fijpi? ?t?t« 

I P??, 'St?'® 3T?¥t?'« 

¥tC9iHc?t% np?®"? ¥?r® ?taft ?:? 4¥l3 
psi^’lp® ¥Wri?, f¥¥ C’t^l C»lt¥*T®t? 
nH ¥r?C? C??t? W’t® 4¥ ?¥i:?? 

^c? 'sdP I 

4^ p5i *rt“f^c®t <ft®, 'e^ '« 'd^P? 
fir®®’I^a|'t® Patent c?P ??t?? aft?9ftf 
w»l ?¥? ?t¥:? I f®? ?¥C?? ?C?T^ 

?f? Patent-^®5 a?J Patent-<srCt®1 ?1 ®t? 
W C¥^ ®t?®?l1 ^®P ?1 ¥:??. ®t?C»l 
®1 ?tc<8r?t?j fC? ?tt? (Automatic 
revocation) I Patcnt-isrO®tC¥ ®t?®^? 

C?Cf Patent-4 ?P® <i?1 «tfwl 
4^ ewe’ll ¥?e® ?e? I 4e® Patent-4? 
'Bipte«i 4¥C5i8?i 'sftwwt^ ?¥ ?e? 4?^ 
cweH? Pe?i Ptw^ 5j?i*fw 4?^ Paitw\'« PP® 
¥^? Pe?p ?t^t? I W®"?!? Patent Act-4 
?¥'« «f%?l 4?? enpewrsi ®tt? afpe? 
«ite¥i wt? arl ?gt^t?t? ^t? *T»ie?l ?j?- 
jftw ® >Tw?»itcn^ p5t? P®tc’r? Pel-r 
Pe® I Peei >95^ €ff^t? wri®l 
Patent WC® ^Wt?!?. ?¥? Wftgr W? I 4C® 
sf^¥¥ew?w^w "tpp? ♦tf??? 

cwwt? '^ewt^r ?t?t? 4?^ f?aitw1?i ?3p*n«- 
®te? ^tew? ’r¥«t®P wrar artP^ ^?¥t? 
•rt?t?'« ¥rp¥t?^ ?r?5fi 4c®cwtn?ww 
»rr?wwt? ¥t8f c?e? wte? i 'Brrwe¥ wtw ¥e?w 
c^, ^\^tm cwc*t? ’rt?w*rtnt?'ePc® ^P^? 
wtaftr? C?5?t? W® Patent 4*f^ 
wi f«?te®l ?f:?wtP® pwfw^iw? ¥fflw®t 
lit^l CfWt? wewl Patent fW CW?t? 

ic?e®i 4? w Pff- w 



w c?»r 

Patent vs^K Know how fSpcsT 
»rt<f5T ^rsr «lt^t?r Patent-t41?l 

c*rt-tl f^apf I (ilsrsr f^, 3TNt?rn^c^ 

Patent t^vs France-vfl^ C^-T c*lt8l 

^rtc^ =11 *fH VI. 

'6 ^tC7a 

"tt^rt ’ll ^'3* «ff«iit=i'®f^ c6^ 

!® ’Frai^sf I Manufacturing Che¬ 
mists Association (U, S. A) 

f»rc^=?, ’qtr’s <4^ 
ftpi nH ^1 Patent Act 

’T^tit’iw? c^t^cwt^ I cn«rtt=i« 
^!:*ifii^t?r 5T5«r 

mm ?c«¥ 5ii I 

c’fc-ts f^3i nH 'sfftw 

oft-i^ 'Bi??s*r 5T«iC-rN=r 

ntcii I 

ar=i»rt»(tflW9 ^ic’fT ^<rj 

TtfiCTSl '»lt'«’8t5 I 

C«ft»!l mm f^b'tww 

’Tf’ttw « 

^Niat^^cs=i1 *fi:?=r, c»r ?it<n 

Ts^tui <rt5i«rt*i m cm^ 

^t^*iti?r-r 61*^ ’I’lc^ f^wt4*t 

cff*i8cfJi m 

4rr^ ’T? «ftc»itp=n ’^Fsi V 

Of <811 fii ffi mxm mv 

ifsf c»nii iF^i 5t9i ^iiti 4^Tr^^t5f- 

»pii® i ’Ttii ujti ftwf <rt»«rN =il 


’istisn ¥*fi <Bit’5*r 5t»i ^«fii 
Ftcsfi <rtir2rt*i c’l^ s?! ifi i 

mV9 «ii<f=r c?j»r c^f^s-FtBi 
^<$(% 51, ^ti ijni I 

fwfarc^ffln sftlf'eiifB 'SfM «flTifl 13 
C1^ ItlT’F, 'S’S litl "ffWl 
511 mii ’ItltOfl CTC-I 15 5fC1111- 
♦fil 5t*f1 5C1C5I fii"? 1C1J 

I'Stlf^l ^1C*I in 51 Cl, j5^5tl1%%- 
c8f^1-iiii itiiapci api-f! ^1 sTi 5C1 

l^tl itci lt'5C3 1tC51 -fll Itll 
C3ic8fii:ir "ff^’ojsi wtfiji itliti 45i5 
fSffii itc^, n in 5n itii 
it^’api cnnt 5 cn 1 C 1 m 511 '®iti 5 t'sii- 

<5ii5 C51 

1^11 f5itn ititii it?i m 111 I 

«ttlC« ‘cm C5fl5jtl 
'Bfit'S i't^tfi^l5¥Jtn “^iW cira?^ i^aiti 
«r!^fliar fiiti’ it®ftci fli?i 1 

fi. cir. iti C5t"1f% inti Itn 

iiHi ^tnr 3ftnti Cl, «rtniti ‘^^t< 

ftitn’ cmw 'arfintit 111 fiitw 
ii^ni 11 , iti*! iifnnri fiifini v arni 
1^ C1C5 «rti1 ittni V 5«ici «{iil 

arifi I ^ilN 

ftfiMinn itm irn m 1 
iti «in i5t*rii:5 citirri Cl, 
Ufl 'Q|C11 V itn 51 « 15fl1 
Itlw W 9K ^n ltd 5*lCf 5C1 Iti I 
f5f I5i?fr3 ^ti^n iiitw 

wcf wtici ffan §ifci ^ti v 5®3,n 
fn: 511 it^ iti %ta 

i^®ts »ilfti <11 »iftf 

’Ttitn; »ttiti*i ^ 



\98* 

all 

*iw;^ I ai"r 'fl^r^'s *it»J 

JIM «tt^^ ^«!1 =?t«rtW fJWJ , ^f?'8 ^1 
■^1 cjifj^ cft*!{B< J\ 5^t«l I 'a^ 

»it«i j\ 'Sf^>Tr*ft?w« 

59 ^311 C3tr3f ^9fl ntwl W 


t Jit 4 

9f^5Tt<tt3*l ^tr^f C5«ft»5 31 fjH 3tt33 

3:3 jpnr i 

^l3(n ^ asfc^’F Cfr«11 3t3} 

f3®it4^3i fkjf ^ Tm 

3 t 3 t 3 W 3 3 t 3 *n 13 ^ 33 t 3 CbII 3 f 3 W 

C3r«'3 '« 3:-r3 %n^u ^ j ^ 3:31 
<*i^ 3^3 33 1 




3t3tf3^ Tt#5 

I(tir 


f f3-f^t^ %3r3^ ^tf3 3irc3t53l- 
C3t33t3 5¥3fi|l 3»|1 f3'SlC3t^3 C3, 
3tf33 <:3t3T®3 3jf^3 ^^3 ^ W 
3l1*t3t3l '«lR3f^3 »lt'53t3 3r®31 ^t3«l, 
3f3'e 3Ff3-f3Wt3 fft-33t33 f33C3 

^3Ttn3t3 3ftl^ 33^5 

3t?3 *ttf*5 3l C3f ff3“f3«ll33 3^ «fi53 
f33C3 »ff3tf'« 3^3:^ 3t3:3ll 

f^t^C33 3^ ff3-f338t^t3 3t3tf^’*P 
3lt33 3^31 f3^® I «t3:^3 f53-5^«Jt^t*t3 
«lf3^ f ^^3 «r«J3'«t:3 f3'«3%1, 
31^"^ «^^«3'e, 33f3t33I *f:3t3'«t:3 ^^3 
^n3 f3^'3*1^»1 3t3T I S'5< *l*P3tf33F 
nf3Wl3 33^t3l C3t^ 3313F ^C«^S ^f33rt 
C’fttS ^t3n, «t33:3J ft3-§^nt33 
3t:® 33t3f^a:i ««•• c?tl5 I 
?|f5 'iC3J3 3f3tl ff3, ^31 ff^“f3Wt^3 

3lf3:33 3f3fi ^33fl 33l 3tC3l 
‘<l^C3fn3 3t3-l3 C3 
C3iif\3 f3Wt3i?l3 f33i^ «Fi:3C13, 3>t3 

f 131*131 3^#t3 3311:331(3313 C3 3V3T 
3131 V^J^t 351 ‘Ht «r*Tt3 ^tll3:3t»tTI 


4:3l«r^3 ^t3l '>3S{<i1it 33:«1 (fll 

33^3 f 1?13 : 

ff33 §8f«^lll3l 3l 3f3%3, C3 
^l3t:33 3''!^3T 'iy^l I 'ait^l^ >« 31^:33 
3C3J ^I3l:33 3f3l-§«v3l?3 f3«*l 3f3C® 
3C3 431 333'£1 SFt:*! ^3(^3 3l3 
3afl3 3t3C« 3C31 «ir331 3t3?t®Jt3 3f3- 
3^3 5?3:31, ^1l3 ^33 ff33 f3®'3^1’»f3C3 
C¥3:31, f f3-«rf®ll3«^t« 3l3l 33133 ^3«- 
3^8? fif'S'® 3njt3l I 41>3I^'® 33?3 
431 3*13“3"3? 433^tt3 lf3i 

^3W1, 3l3 3*:»1 3^3l3 '5rt3^3 3f33t3t33 
§3«'®3 >i3t3r 3i:3 ^mj 31:3 i 
4^ wr C<l\s:35 3W 433lifl (33113 '« 
581(333*1(3313 «f«t:n3 3t3l^ ’r«3l 4^ 
^XiS Cn5-3J311, »|l3-fe«.ni33 '6 ^13 ^*1^ 
«i:3tn, 5?1l3t-r¥ 31311(33 313313, 

^3^’®3 3lw 3T3313, f33F:33 
*ii(^:3s 3iifl3, ^«»*t3 aR:3j3 nmn '6 
33>3 3J33I, 3l33t33 '« ’133313 

(3:i3 miim i f¥9 4'«>(5it 3C3l 
31—3f^t 31t3trT3 tol «in1W3 ^3« 





wiTfl fftvi '«i 

4»rT fftar arc^ 'sritf^^ 

>T^ I 

^*f5f <41^ «inF!i «rf%Mt«f’«Ji 

^P[-tc5i?f <41^ c^. 'st^rf^Raic^ 

’ri=T c?tf <41^^ ?f^- 
'art?! ’ffli 

c?t^, ^tc« ^sr ’ttwi. ar^frt’tsfl 

'« «rcntm nc*< 

«{<2r»rn ntc3 m\ '6 c*i«ft^ itai, 
ff^-f^«tcir?i f?t^ 'art^ 

ntc91 

C^C?F '«(t*ia1 4?1S ^Rf^?S5 "^1 '« 
»r"^< Tm «rt*itc?a >tt*ii:=T ntfiti 

ff« cfc“ffl ’T^stt^r •if«f?if^t’» ^Pr^F'sfl 

4rtwit«>nt'r5[| fr^-R®t^?r 'art?? '6 ^r^rt^r 
?rf?? fif^usTt^r I 
^fs c^jc<r^ 

1 ^tc^t«.nt?=r *415?^ ^t?[ 

f^ssti^*^ '« 

I '4i«rt?5r fft- 

STJt^Strt f’TFtif'« ’T*tt<tC*lfl 
I 

'4i^^"tsr 'ff*i-(ir wf^ 

arRr^^s c«ft?r %?ci5r i <41^1 c^l '«tt*fl f«1 
^tf, ffi 

anrrt^ 'i^ttr^tf 5f?l 

*rw «i< ^jrr aftt«9 4ftCT?t 

ft«f ^^•tt’rsr 5f^ai*t« '^Ks 

Ht*lfll ?tfsw ¥«t1 ^»l to 

l^w?r to CKX^ ^cifi r 
’Ht^nrt '4i^f?5r ff to c^t 

c^t*f ^t?t 55wtfl^ im ^11 ’ft^f 


c?*it^'6 ^ <41^^ '•rtotn I totni 

fv »r^'i fit’iff* 

*41^ 

4ri=?^^ 's f^wtoi ff 
nfsiir =¥5R5r ? 

*ax<^ a, 

<rtr^tMtf^^ ^f^-tot^^r "ai^vSN ^tijisr 
•rtRi^ i «ftf^ *ff%*i^c9r9 *(f«tos 
•ttof^t® (fit ?tf5^ ’T"HC# «ltt«lt55i1 
I 

*ff^^5apw ^•(t’r I 

?t*n 5rts?^?fl «ftcirMt?C5rfl 
srt^it^tw I 'art*itt??i ’r^‘it*r 

^ti®5 3ri 

c^c'® ar^srf^ 

c’Ffsr ¥tni I 5f*r^’r'*it5r c«it^* 
5TWt3 «ttl?It^nt?C5|ir ^tir 

f^to ^'Sll I C»\tf 
’trsf ^ w«ito af^j?flji ff^ 
^^sntfCJT *rttf® <41^^ Jf^J^flT iff? ’fwl 
^ft’Ttc?? cTtsr feif« ^n fsr i mi' 

<4i| %*f»iff b5j< nfirfHsitf 

'9^'f '•itc^rn mt^ i 

Vi, m}^^i 3*^-^«.nt?w ^ttf^ 

?^afi «r’r^ttrR:*f?i i m ^Wf9 

5’IS< *ffl^!Rl ^intu*! ^f^*f1, 3F^ <41^^ 
Pf* *41^ f^5t« 5rt ^jn^i c^P« 

C^T'SHI I 

«rtnt® 

5rw m'^ to^ «r^’®t«ii ¥«fli 
c^t^-, •f^^tfrr¥ *rf3[wt^to 

i> 



c^ai^ 

C5ft3 C^'SII ^t?r ^ZW 

nf?’!^cH?i *i*n# ^t<fr i 

fif«(t55'®: ^15 

♦ITI ^t?l «r«f*i^: 

%fk, 1 c^fsr, 

«i9t^cm'« aR“(;^ ^c*i ff^ 

^c«{l ?jwcii «ii^^ ^>j?ii 

cTc^rcfST c^, 
f^Fwtisrit*! '« ^^t»r »rfs 

^nitr’T ^^ftapisi r^^«nt«srit*r 

W <tfC® *ftC« I ‘fli 

iji^ig «it!iii--«r<t^ ^j[»i =iit?Nt?r 

Bft^ '5ltC¥> 

>itl5'« 5f*ij»rwi c»T^fcn 

mm^9 «F»r»i fw^«i ^p?n 5!®^-- 

f,m '«C^« 5|W 

^^'®1 il^tS ’F‘l'51 WtC^fl 

nfii5«t*i »rt« 

o{i$ v«it, ?»\!r fent«?tsf«f«t 

i *rtfH 

cv^»i>itai c«ptn^ 

<ft^t^, ^tfi ^ Trt% *rNsT 

^*T1 ^tl, ’vm ¥t«P 

«if®w f'51 pfttisf >?(? apIS- 

5C»I Hi I f?p<s Ult CH, C^'J HjtiK 
»rW?ii«: ’Rwtfl 
▼*i •it^ ^«H, Ht^’1 cHfcaj m »(*ml 
>PTC‘^ f«i w >wj ,^5«r ^ 


^ fewin i ^‘i 

^XM ^*1? 'flPf nc^ I 

nmc^ai 

9lt« Ht?l, fHWtH^C=? ^tS'fi 
•iiii fnc^-r I hhi sw 

CH, if'W az^ fHn fHwt^?i 

’it’JH'fl ^31 fii»i I 
'«i¥tw c™'« «rrHt«fT i 

CH nft*it*i fm cH w®ic^5 

«rciitn a nfsHti 's?ti:^?f 

’FaC^ ntfl'®tH, C*T *(f5*lt*l H'^J, 
CHtw Hr»l 'siWW CH^ (iie 

5Tf«J CH, «ftHti:7?I c^lH HtiS 

»f9c‘f?i 5tn? ^1 ^t*i?ii 

WtfH Hi I ■»I'f5 

nCHH'rt^f «rtal!f W ^51 H^H 
3CIH HI I ^r^isi 'HftCI, '®t^l 

HJH5t?r ’FSHtH «rrFlt^ ca« l PlIHtHfCf 
ifll *3(^55 

W m HtTH I 

^tr^tMt^fH ff^?[ c^ 

Hf?t:Hi» '^u npPHHflf fft 

hsjHc« fn^ ^?iff I #ti Hirsf 

'HltWtbHt? C*fw f5lHit««f»ia 

HtVH STCTt^f^f^l ^n*!^ Wpf I 

►•% m'H «rti >■>« 

»w HtH ^?ri ft 

^tt >«% Wt’ll «ftHH ttH I ^tHH ttH 
8-% Htn arft «rftftt fit ftcf, ttt mw 
'«RttH triH 'Ilf fr« Htty. ftiw 
ctttiH ttftnti«t ^*tt fH#t ftrf 

ft I ;^*tf (WOT Ct^tH CtOT, IfttCHf 

<tt(3w*t^f«Wf*ftCTf(ttH ^«r ftH ft! 





?tfV fiff^ C«f»5t1f 

*ff««[t*l 15»|5I1 !?WW •Tf'? c^, a «fiw 

w ^fiRsft^ ^nciE (^«%-^'%), 
c^f^JiJitar ^w^fg c!5«it?r iiwil 
’ll, «ttf «(f« cw»lt?[| 

»IC^ *!*I5 « •ff?iait*l 

c*r«n c’f’T c^, iSf *(f«*[t‘f « 

^’T’lCf I 3ft? ?t ^fq} 

?j5^^ c^^»IJ|ta{ afcjf? 3i?]r?^tc?? ft9t^ 
f^?^n 3f^? I (*fj5i 

^j§ f??t f^i?{5 

C5T«11 >ftir I 4^ f<s»i I 

<ft^ ^ntl ^1 

?iii ^ii ?t^3K #« 

Ffcsi? iSf^c;? «ltfejT ?t^, ntfe 

?nii:i I c^<rtRl 

wMir’ia * 51 ^ i* • fifJT <rtf^ Ntc^, 
c^<rtrsil «rtfe5T catn^f ^ai 1 ^ta 
?i5[ 9(t^c^ ®t«ftarf*{? ^•t’T saai 

ata. f^f ac<»r^ m c*fr»i catai '«it^jf 
»itnti:!?i wi c-tcat<5' fe^ftta a^»i5t if% 
'st«rt®ff5ia f^ntca ‘gaita’ 
aftc^a %U I •fU «rta >• 

faisi^cntar fedi catai 'qt^jf a^r^r a^ai 

3}«a affa at^a nc«F «Jta >« faa aia^® 
ff, afta^i ata^ a-a« f?a 5tai qfaTta 

^ai qftacaa *{.c^ ata 
cat¥ ca ^ *ft«ai afi:a, qratatra 

'aa’ital atiSa qtf afa a^ta caeai 
ata qa^ •faatsl aitacaa w 

ftai qatia aqi «Ji:at«H ca, 
ait^caa a? wrf^q f^a awa^ qai ata at, 
aajf ^aatal atlBr^ sta qai ata % 1 
'ai a^ ¥an cacq nt«ai, 

latR *r9t at^fcn aiaati aaata 


fifal 'eci ail •a'stca 5 tiaa aaiw's 
a«atf? af^a? aca ca ^«fa ata af^ata aca 
ajs* aa, ^tras naa^ atraa aaa %fk ata 1 
arsat^ at^ aa aca atraa ca*^ fa'®ta a^aata 
«iFta hwt^a «taja feaa aa 1 
«itnf^ ^<5 atca ca, 'at^a '« atacaa 
aa aa aacaa aqf^c^ ^tacaa wcsf aca^ 
aaa at^ai atca ai, ^^>flaaaa st^aa astaai 
acatf I <iiatca^ f^t^aa acaaataf ^a 
fitata fa «rata aracii 1 'ataa 
ata fa^aa aaa asaata m\ qtaaafa- 
a^ta cacq 5 ca 'atari 1 fai ^aaitaq 
ca^alaaiatia aaita, ®^a fcawata cata 
«faa ^«ia^ yfa-fasit^t ^'qt 9 r 5 ta 

at^ta cafacatia ca, ataata h®tfa¥ 
ca^ I *catcar aifcas-e ^ataf^« qtaa 
ata caia*l aai ata 1 at^aaria faajt® 
'qtaa ata ‘atlSat^a’ catcai aifc^ aaa 
ira «f|a aaa afq lai ^cari 1 staaifa^ 
af^ai aaatft ffa c¥car aftail-at^ 
(iiaa'« 5 ari—«r%aSi 'e ^ait? faafaa« 
fapei ata icaci 1 aai 
atiaj, <a^ aaq cq't-a *f^fa^ qcaa srtatqa 
cantata ajan atil aaata 1 ^afa^ap 
?ftmar a'^a iB^a'ecat^ia atiftai 'iraa 
atait lai ataii 1 aat«i mata^ oftcaa 
ai ca, af^aata «tta v,« 8 »ts 5 f!|*ta fg^a 
«caq aatcai icafiq 1 f%q wax at* ««*ig 
5 t^, ^t'« qafajg *a<ataita aa 1 ql 

f*f « ^fa% aaait^ aatta* a^aata 
«tf« ^ faca 'stq la 1 nfafa^ c*ttq 
Ftalg aaq •ft'sai cars ntta—iaatn, 
f^faf sttaa a?ai stm f^aftar caattai 
itani «aii 8 f^fSiaI (^^tfa^ ^aj 
vfl wall ff “¥ tjJ^^ta ariaj. wfm 
3^111 >»i«n, c^ft’^a, ) „ 



>88 


wm'sfwtn 




(«rtfe>r) 

%*n—^»|«» !%«»|«»-->|S 

( 51*1/ ( 5l«|/ 

) '4^9 ) 


'Bif9^^9 cnt^ i 

«I^t9 *f9if«'« «3|?‘| 9t9 I 

C9<n c’tcji C9, ®f»i'«*119 

9t9i i8* m«\ 

C9C^ ntwi C9 'ill ifk 

3^59 '5tC'$ C^ffsf «r¥t9 9J9JTtC’t^ 

9atfl 91 •ff9S|t‘l »rt9 9J9?t9 ^fll ^9 
fl I or^T, §*ri^ ^3? '« firc9t«f% nu 

9 J 9 ^t 9 <91 nt« 9 l C’tril —'1199 f%, 

9f|9t9^ 9T9^t9 ^9 fl I 

«T^>1I9 »Tt9t9*| w 'Hl *f9if^ «5t^*l ^91^ 
•ftC9 <119^ 9m cwm ^9Cf e I 

^«T9 ^f%9 sTt? ^ ^^9"®! 9^99^:99 
f?C9f f9C« ?C9 I 5r?i8f 3rt9 '119^ ^t^l99 
«n? C9f9»|9m ^W9 9tr99 ^tSfl ^9t9 9l, 
'11199 mw ^ tf^-9t9r, 991—9-||cllI9f9, 
n'5’H‘ll9^ 9‘9.f9t»r« Wf9C^ f^C9 «rt9t9f 
9tC15 Vt99/9tll5tC9R «ra?9t^ '« 
9'99'9t9 9^f9f98 9tC^, «t9 iftW 9t|r9 U<V9 
'1199 b*-9» 9tlt|tt9f9 '6 

999919 99 ^ 9t<¥9\ 9t9l «rt9 9«-«* 
f99 9^1:9 9? 991^ ; *5^919 C99tt9 
91? |i53tf9 m 9F99t9 3199 9t9 91,. C»r9tW 
9tlt9 *rf6C9 C9'891 99^1^9 9C9 I 

9C999t9 ft9l 9?t991 Oftr^ 


I5t3lt9tf9^ C9tl9l 

'BftsR ( ) 

>«|>—9^|>9 —o^l* 

( «>a’8 99/ ( 4»T«94 99 / 

(999 ) (999 ) 

^991 9*111 

( -s* 99/(999 ) 

^tf«9 C9, ^t%3r « ^99 '99l af^r^ 
'«l9t9rt9 I 9tt9t«.*rt99 ^9 

C99*19tai 'll! 9J9'^tl 9r9 ’f^n(<«tC9 
4^9 991 9l9, ^t^C*l 'Br9t9tt9 'Brt99l «fti:9J 
^f9#9 *ftf9l (91 *t9if« 'SffJ'TtH 
filUfsifSr^ 3T99‘i5tf^91 991 9t9 I 


"Itfel 9t9 

'«tl99 9t9 

919911 

919911 

9l99ll 


bite 

>«|1—^4|1 

bt|8 

bh 

bib—*11 

>«(« 

^t*|v 

^'Slb'-»'S»|b' 


49C9t^ ^ c*Fcai «itfet*r9 91 ? arfiri® 

991 31^9 9t9, f9« CTO 9t|C9 

*f5tC9l 999t9 ?19 I 

*ff^99t99 '#*11X^9 *rf99t9 C«fC9 C991 
9t9 C9, 3r99-^tfn9t^«' 9lt-'9f3^9^ 9ti:3T9 

9*f99t^ »f9iSr C9t5f99t9, ftfl- 

(99^*1^69 f99taf^9 C9t9t« C9Ht« 
9[«»T99 991 9t9 I C9 9t»f •f^fl 919 

199 9tf^ f*rt9 991^, 98 W91, 99^1 « 
9j%ft9tlf9 C9t9t9« C9t1t9'« 1^9 afCII 
1tftt9JI 9Ct^9 9t9 919 991 W I C1C99 
9I*(rt9W ItT01^*9 ‘111 19if^ «r519 991 
1991 aflltl^ff, C9t9f99t9, 
lt%9 !l9tflf1K 99C19 9Tt9 ^f^ft^ll 
9ii9tt9 (99 91iit, fini 9WCl1ft9 9(t99 



>*>^11 

c»r<rtpr ^rNr*!^ 

«t5*PT ^ I 

^ «rtf^ ^isrfnr, ¥t5*r 
fjfvm <rtt«f 

^1 «Jtr5r?r ^h:wir ‘<i^}5 

'^f5ri(i ifntfi sTtsftsr m 
rlisr? ?f!ri w 

C5t*isit^l >Tt«r ’Tt<f W 
?9^, w?ftj Bfrw c’T^f'ir^ 

^R?rw ^ iTt I 
41r«r? ^tr^i ^tr-'S ^ 

5|1 i?I, C>r«rC^ f C^tJlf '8lt*ll^l 

•ffif^frs'' 3T»i*ff^*if*i *ip{ ’I’w*!® 

^1 I >T^ TfSt*! i?f 

C»r, '«ic*wtf^ W «I‘»»9!, C^RST—st?|n, 
*rp6^t'i»c9i? c^«f»i c*!rc¥ 
*rtsT ^ai i 

’T^ai ?r9i 

( «t*T C^fJT «l«l»C«l ^T^'sftCST Ffeg^ «ltC5 ) 
^’ni vlTsrfl 5t*r 

ntwi 

^tw ^1 'iti^ c^wt^ ^ ^T^l, 
fiRpt’r ’ipr? 

citi» 

5tf^ ^<rwNn 

^ajtf^r ^*itm cni f 
f5p« ^ I ^nzw 'sftntsf 

<srwM7 ^twsicsrpi wm ^ 
wi «r'«i'hr «pw jtt 

^itf«r '«sRWt>r cT'en ntcsn 

«rw iiiffB afs ^ nwli 
<rwtwsi*j^ ^ ^ *it?t^W9 ’¥ti«r 

^[r» •rtCT I f^cv ^t^tz^ ««• 

f^wt41m ^ ^tf ^ I 

« 


«8t 

<t«ftf^ ¥>r»i ’T^'srt^w wt^rtsT 
?tPf!ii c^ ’Trw, c*T«*r ?i^Ttw 

5F?rf« srntT f&«i ^t5( w 
ar^'irc^w «tfl«r 

^»irts?i VI c^, ^ 

^flm *fw wn^ w*n f?i«i f^ti'r 
’rt«fliTrn mK *ir? fH»i 
?f\r sfr *rfc^, ^t^r»i '« 

*ffa«r^ »rt® I 

^ c?c«r 3T^<at?-^t< 

»r»tf ^«i imi '*ft*i^'« ^5f*r 

«iHl ntfai ’^'il at5*Tf 

apfii f^rfr^a f^war sn aa. a5tat»i 
«tc?a aw '« c«ta*n 

ntra sji i 

%*rca ca Tt^caa cat^t# ^twi 
vai ^»ii, ^tc’P ar^f¥ar® 
t»N«‘.^ sR^a «fwf5fat cfa«? 

'stt 5?a. -sicatafaaw ’"I’Wta 

mafra-'eatta •ffaais'ir a^at^ fawta- 
^ni'5 5l&a^»f*»tir vai 

ara^tat ajanta *tfaa^'a ^aca 
4atw «atc*itRl '^at«a i m to«’ itata*f" 
^tca a»ii ata ca, csr»ita cw^ta ffa- 
n^apt^ "SffapjTta '6 apa^'Eaa aratafa vfa 

fa«tc»ra 'aalta atatt alffta, a^l >Pt«f 
aa1% wta TO atai TOattai 
?^-^a*fra aiftpsi arf^aa aatfa- 
¥araa atica faf®a «i»itTO ^fa«ft« 
TO *rt#ca f^ta atara cto ^fafta-^rtf 
▼ast'S'TOi 

«f>rw«! aTOtaatTOa to '« 
niataF^ arty's TOa^l® f?Fam’w»ta»n 
aFaiaf^TOftfi ^aairtst¥ «fata atwK- 
ntroa a3t*ma n\xm ^ vm 


tawt^ artarrfifv atfiiaj 





« 84 i 

m ‘<’1^ c^'hT’itfl'e 
«rc’it«f5f nm'^ c^r, ^^^K*Jt?5r 

•ffi*rrt«i 

m i <rtm 

»rc^ ?rt«fhf«¥ ^<«rtsr- 

•f'jiT «fr^c? «if(-^c?, <rtcwt«.- 

sfsigri 51? I 

iNi c?c<rff, (?T « c«F«i*i 

<j^t? <ii^^ CPt?l 

c?ht'?rj5fr*f«, ^t?r «f?t*i 3r?cf f 

«r»tt5rf%v I ?»ii ?!? 
«, ?7?^1 ?fvr ?c^i, ^f^rsj 

^f*rtr?? ?'»'?l!r c^'it *it?itw 

’^rsi ^n, ?tw apsifr^ 

'ai'N?r4> OTI 

^t*it7r p 51^ (fli c?, ’^«f^3r i?tJi?t 

^ 511 •irr?, 

nt-5 cvt^T -st^tw fe<,nt?5r 

«f5»R ^?1 ?ri? 5|1 ?F?r»l'« f5|?<f 

5{t?xi '«rf^ 

^t^«¥ ??, a?5gf1J 

C^ ^1«l?t^ VI, ^f5(i3'?*5t? 

«tc5ki ^jt^ \z^ I n»if 

^tTi iii^iB •if9‘rN c?, ^<in*i5 

ftt-i? cai% c^r^rt®^ 

55»ii’^lf^ c?it<r VI] ’itt'f 5111 

55< *if^^ii5it?fft<rtr® 5wti;w? 

5rwt^ ^rif, ^ta w ^vs 
*ii?i n^ia 5ii I jft^aa cat^i w 

na a^tt^rqwr w*ia sfw i 
aft?iMtat5ni WC9 aif?^ 
atca ar^Ktnt f^ancTr? 

?tai ca>?1 ®ffij ?ta ’fw, facapi ^rs 

VI i 'sttifa ^\nt% wi 


C^*n 

atai ^U,^w 

§*f|j?F5tca w vi^ *ftii^, ^tat^ 
an af?i®i mw w*i v 

aa. ^ta ®ta*i ca aiwtaa farsma 
«rfa n^,a5t?i wa®ta <ac^ m 

ajaattaa ^nw cata af%® awl I ^tat?i 
caa:ia wcaa 'Btaaa® ^*raa aka* 
'siaa aana afac® c«?htata atar «mta^ta 
ata ai atai ac"? ^ i a^talia 
aaarca «ra® atcaa at?f® a*i 5fi catf 
fka tra aaa ata ai, ^las aacaa w 
> wwa «rtataa ca^ i aa afa ’3,afa% 
aai cac®i "staw «fni- 
afna aaca ajaata aai aaa acasi i 
fan ^tcaa m «f^Tfata aaata ^aiajafa^ 
mx^anl ^rsfcataak'stn aa, wt 
a^i'Q *}f»^ ataata ajaal atf^a I catat« 
ntat^ •rtc"aa ania^ ataw wwa «taaa 
ataa aai ata i 

ffaaa ajaata aaa^ 

ac^a. ata am «rntaa a^tfaa 
ca^ atawi af^-a ata i ^tl aa* '®tai 
^faa ata aa aatai ataj aa ^aa^ 
apa-r: i[ta caa a^ aFaaiaa attas 

^aai faa ijta caa nt^ata ^a^ af^- 
atm att'3, ata ain w «fai ani ^ttaa 
ata I «rata mv fta-afcaa ajaata 

3[taf^^ aiaaf® a^ca i laaata wta 
a^tt^ aw ^faa^ata «iwtapn 
wata attwt«.ntana cvtaia ajtn? ajaajt^ 
a^t^f^t at« *lta£a ai i 
ntf-*!^, ¥n '«nt»pi atw- 
aja^ta ca Cfta ataf^v nfafnata '>afW 
A na ami 5ttftai^ t 5 <a% 
ajaaaa aa aftatw^f ^tf^f asaitf^ 
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^t«rtCf? ?[»RN ^ I 

trfiar •tt’P 

•fro I c’T, ^t<ii 


^tal 4f wN 

c®t9ii mi% I cnt^tsl ?iaicf, 

w ^ fiff^^fir HI ^?[c»i 

*tm 4fC5lf« HtHt«tCH ^fsm 

I 


^flR 


HtHtil'fSttH «ft%3r 

''s'®^ hi i 

fnCHH H?, CHtH Htaj 
8-«» Hiw feflCHH 
^tH HHCf ncHHil i?cir^ 
ftf^arcnH ncHH*itntCHi m »pc»i 

nt<¥ ^tmtc’T 4¥f5 

fH^3 nc^ 'skti 

flWOSl 

f5lf558?^^ «f¥H 

c¥ H¥*it^r"r m ¥tc¥ 

c¥tw «rHtr<r» f%i HtHi— 

«fl^ ¥^i «rtfrH ^HftHi ft*i 

HU f^^HHTlf* WH¥ 5l^H ^t¥^ICHI 
C*rt1 ‘The Powet of Movements in 
plants’ hIIc« 

•titr^w tnW^H M-f ¥w i 

sfpitH ^fJifPr *iitw¥ ( >‘^^s 

>v) 


HtHrtfH¥ ^r^tH HtH^H*! 

¥tHH f¥l8^ C >H«» ) I 

feflCHH ¥t^tH—C¥ttH H5Ht5H 
HtRl «r¥tm ¥I^tH ; HHI— 

(Gibbcrellins), ^ttcniSH (Ki- 
netin), ®^fHH (Domain), 'i^jtHr^fHH 
(Anthesin)*, (Auxins) I 

fnfsfl ¥t^ttH^ HC«IJ ’»lf¥H 
H¥ HtH) 

H»IC^ CHtHTtl ChI 

aft^f HtHtflfH¥ ^«fH HtW «I^T¥ 

vi\ 3ni >rrHt» nftntci^ fef««r- 
WH ^f%C^ «r®tH ¥IH <4H^^f«?:?a 
«icH¥ *rtsta’|1%¥ ¥t<TfH fHvfirs ¥t?ri 
^f^^ c¥isr— ^f9(^ 

fiTHtH «r*(tH ¥C*<l~*¥fp 

*it^, ,5^. i;n, Ttwft mK i 

HJJtH 'e^HfH¥ HHtH ( ) H(VIH 

»c¥tH c¥tH cHtf^n^ ^^«r* 

C¥ltH J 

: VI ^’TWWf HVII, ,¥r!(--V«Hl|5! 
IttTli. £^ ,(;’«lt% 

m i;/' ■ ■^;:'" 



«Bb' iitii« wwtn t ^*1 ’rt, 4 


cn, ?r*ni sttf^ 

«jii *tft>itc*r Biw I 

«?srv«^—«r?tc>ll5¥ (Indole 

acetic acid or IA A) 

«tTtl^W1 f^C^tCTir (Tryptophane) 

c^r^i l5,c<J&tc?!r v( 

C®t»iwjtf5lfejt*lf®^t^® (Indoleacetalde- 

hyde); nof ^sfl^tsT- 

I ‘flt 

fstSfS® sfa 'iftCf 
4Sfsrtt>^i, ^H*itai1 f3f? ^1 I 

<iFlX^4> c«<rtv Eike Libbcrt <sft^nfr%sf 
c«r, ntHEfl ^t'a ac^ *^{S 
’utrtfwflts ^%p{ *rt«^i c«rii5, ’Ttfli 

f^f^i «m >508 >itc»i 

C^Jt»l et al ^«.JT 

?it»rt?f5pF •r?t< »«Fi5ftftr» 
¥C«!r I 

(Auxin, a: Cia H,* Os), 

(Auxin b; CisHsqOs) cij^tcsi- 
^ftR (Hetcroauxin : (Cjo Hj, Og N) I 

fc»ii ^<t#r*i— 
«TtVffe Wtfn^«rjtPf® (Auxcntriolic acid), 

(Auxenolonic acid) 
m\ '9*«ITtC>ri5^ ^ritfn® (Indole 

3-acetic acid) I 

^%nii ^wr ^sfcsiff «?JtPrl8¥ 

'«iJtf5f® (lAA) <t<rtsr I 

«T5rt» 

fsHR 

nwtw wc¥ 


<itcf TW 'sw^ 

Cftllt^fe ( >5»!> ) I »ltl5r® f^’fl 

«Jnt»r 'ii 

^iptt5C*T'?l csrtc« (Trans¬ 
piration stream) 

^ <i|^^ faiNtir- 

HTt^r, >5««, ’«tr ; >98« ) I 

finr«(^ cftif ^ta*i 9rt*fi i 

cir«n cm, ^f%c^ 

'fif’Ttcp »i*ni nTm pTctr «fl<« ^tcf i 
3Ft# (c^, 

(Electrical potential) 

^t?*i I «r*iti 

^^11 •lt'911 I 

^%r«^‘?r5r «rf%w?r 

fir®!*! ’fsi 

1?^ 4 ’fttf (Avena sativa, Linn. 

^^-Oat plant 4 ) I 
(Graminae) 

nti *itl8 ifIf c«rc^ 

(Stem tip) 

(Coleoptilc) f?W «(tW I >»^« 

c?«fTO 

’Tt^iSs 

^ m »iwt Vi I ^t?f« 

w vxv cn, «i’n"«{ 5 (c*T^ ntcifl 
^ cft^r ttev) 

fit ^tw, 

nrtwtftf«itfttcf I <i^cf 

<iti*n fn«r-'f^f4 c¥t*f 

♦fwi< 3si?g(«iil?i *Wwn c<fcf iiw 

vm VK ftw ¥flrii i 





>611^ «(>»\i^,-*>9t) 4¥l8 

¥n!Ti ?ttm 

fj?ci fisfSr «% ^TJt’fl’cw cbV^i 
<4^15 *rt'« »^i ?rc¥S fe*tir itmafsi i 

cn^ 1f^l5 '95 attfis? 
9f«9t^r"r -srr«^tf^®^w cf^rw^r, 

^?r5 ^ aiffraii I fff >if ^^i*r 

95^t<? f5[9^ If 5tPrcw cfti 

f aj ♦ft'6111 cafai sit ( f 19 

f*T9f9 f 9rat*r C9, «l<2r®t’f 

c^rf fsi-Ri^ c»j> fec9sff ^tntsrsif ’twMiS 

Itf 'ilC»T ^:*lf^aj, 
ifl5 ff9« ^^i*r 

fsti «f9Jt99 ft®! I §f«i:?9 

lf%9 9jr*rrc9 m ^ftri 

f^*rtCf ai9t9«1 

'ifiif I ^fsc?9 ftc'9 '»r%!r 

fifrfl’f fr9 faiCpai 49^ (>»8* ) 

orf<rc9m C9, '■il%!f fefefCftci w’si^ntwn 
(Starch) '8lt;|f9l9r3il1 (Hydrolysis) 
»IftT®t fW I >?f|sfJtl ( >»8> ) JJfsr ^tilsT, 
fef«c«r9 «rc5ift^c"r f 

«t9tf99 1^9 1 Cftt99 >!ft99l 

fW 49^ Cft9-«ftBtW?l aft« Caj^faitlf 
^1991 CfCai I 

9 fsifetjFf ^rPl9—^91:19 
9^5^ ftfsai 9i99tHC*f f5i9fsi^ 

fW artCf Cft9199199 f9^f^¥ ’9Jtfn® I 
<991 ftati-f^ ;il9. *fl. (DNA : Deoxyribo¬ 
nucleic acid) 9 «ltl. '99. ‘9. (RNA : 
Ribonucleic acid) I 

f|t99l «ftPr, ^9t99 arW C«rtlBl99 
apW fefl9C^tl99 f®. <99. '9. 

9fW9 «lt9. '99. '9*9 
C€tf59 9^0199 9119 I ‘99- t^. C99 


9i»9artcf9 ftra trat9“9<[f9r9 «rcit9 ¥W 

^t9. «99. «9 ^5? ws 9^1999 aiapj f ^9119 i 
«rt9 ^Jtf9® 9^C«99 ^:9t9rJ9 

®to9 if®9 9r«r n’^fV‘s i 

^f%9 ff'5tC9 ftsf ¥19—«rf9f9 
C¥tC99 f9f®9 <99aft^Csi9 C^tiS9 
9t9 ^(9® ^9 fsp9l ¥19 9ti:¥ I 19 ct al 
( >»8% ) 9tai9 C9, ^f¥9 '¥‘t9 9^9 9¥9®: 
‘998rrlt99 C2rtiB9 '919 9i:¥ ^9T9 

n:¥ j 

^f5C99 «rft¥ 9^9ti:99 9t¥ ^f%isr9 
5f"9^—ijJf. «Hir. 9199 C9r9J99 C9, 9^9 
9fC19 935^:99 (¥9i¥tC9 9f9'5 ) lf%C¥ 

'«lf%9 9t9t fjfa 9tC¥ (Growth of the 
bud of etiolated Pi<!um seedlings) 'aft9 
¥l^C9{59 (Kinetin) C9^ 9191 ¥(99lf5i® 
¥9C® 9¥9 i feriC99 ir¥9 9JtntW 

^r¥9 -« ¥1 ^w{6c 99 C9t99t¥9 9t¥l '¥919 
991 C<r9| C9C¥, f¥9lC9f99 (GibberelUc 
acid or G. A.) '¥r¥C99 ^9t9 ^99 
«r®t9 f9lt9 ¥C9 9tC¥ I a9t9¥ C991 C9t9, 
¥^¥119 f^^ff9C99 9C¥ I®* 9C9 ^1919 
¥tai ¥t¥ f9C9 9rt¥ I 

^Ilf9¥ ff9-9T91t9 ¥flfC99 '|r9¥l— 
'¥f9R99l f¥g f¥g 9r9l«ft¥ 9919 
¥fai9 ^9lt9 ¥91 W 9C9Kf I 

^191®?M '9^ 99 C9^f9¥ 99lC<9 9C9I 
91<¥J C991 CatC»1« ^t9f9¥ 9^99 Iff 
C9t¥®t9l 9¥9l^r9 ¥fr¥9> «t1l^¥ ff9- 

9J9lt9 9t9l®tl9 '9ftr9i:¥ IIW ^IfWtl 
-Slfai 91«91 911911 

«lftr9—9, 8~«tlnFlt9tC¥S|ftr¥fm9l&¥ 
«l}tf9® (2,4-Dichlorophenoxyacetic acid 
or 2, 4-D) ffH a9t^t9ft«tt9ti|*lf¥9rt¥- 
¥l^tl9^ (l80propylphenylcatbamat9)*¥f 



'Sc* f 


»*^% 3r^*l 

«ft»ftf1 fSi<»i 

I (Tafazine) f^ri^ 

^Wttl ^tal Tfts? I c>R®¥ (Mendok : 
2, 3-DichIoroisobutyratc) 

(Dalapon : Sodium 2i 2—Dichloropfo- 
pionate) ^♦ttc® 

f^- 

I 

^c?a (Cuttings) 

»tl5tn ’rtl5c^ 

^ ^fi»rtS «ir® I 

(Napthaleneacetamide), 
^RJtf^ns ( Indolebutyric 
acid) «rf f« '^f%sT ^TtUt^ 

wtWl-irtn«rtf»i5T ^Ttfn® (<-Naptba- 
leneacetic acid), ». 8-®t^cjFtcat:¥iTf%- 
(2,4-D) ^fi(sr 

’ftri «rr®t®Rt5j«it?t 

*rtil5c’F f*r<r'tfk« m 

(>»8») *rrt«Fi ¥W cirtotfJi c^. ’^•1^- 

CW ^tf^i ’ttCf CTt&tf, c^ 

3r4*r 

®rtr*r»T, ftnntf^ ^ 

ntfW® 8f:ir« 2 ,4-D, sft^f ?n¥|5 

t5 cw® I ^tx W 

im® 3i*nr srt 


^itfe'Bnr^cnVei %f S|| SI1 

c^r f^tf ¥11 I »rt¥'srt® 

<s»8») «rjtf5|® 

¥ ttn^rtfSisr nt¥i 

’T^?<ftw¥ ^frn ’ttti® 
f^nf^rsi «Tt*f3rt c*rt¥^ ¥*1 
*fC¥ ¥1 I 

511 Wi'e 2 , 4 -D «ft^ 
^f¥5T ¥^® C^MnC^t® C*fC¥ ¥»( 

¥91 5T«^ ^nc¥ I 

C®r®l®CB5i— |5il®t¥¥jtC>llB¥ 
^Jlfn®, t5!t®t>lC«tt«!tI®Tf5r¥ «fjtf^® 
(Indoleproprionic acid) ¥f¥¥ 

»lt^, C^*lTt:^, 

lft»19 «rt9t’f ¥W ¥*1 

(Partbenocarpic fruits) ¥9159¥9 I 

»Tt9t9 «ff¥^ ntB C9t¥ ^»11 ¥t^9m 
¥i ’fl¥t9 91 ¥t9, 1P11 C¥t919t9 *199 ¥19 
C¥^¥ ^1 ntC¥9 %*f9 «rr¥9 ¥f?t® 

¥t«f ^19 9rt9—^»\1 apr «it*f9l C*IC¥^ 
¥19 TO9 I 

¥^¥ Central Rice Research Ins- 
titute-4 C¥. m. <fl9^ 99^9 9t¥ <t9*t¥l 
¥19 C¥ttC19, ^9rBt»1¥JtC9&¥ 91 

¥mt^9 ^jjnnN (naa) 

ar94 (I ppm.) ^t^ 9rr?¥9 ^*f9 9tl99 

%^ntf9 i¥¥9l c¥t¥ 9 C '®t»r 9t¥lt9l 
¥¥9 I *fl^ ^t¥9 ^*f9 IA A, NAA «999 
^9l®t¥^^tf9¥ ¥Jt^¥ (IBA) «f;9t»r 
¥19 C*r¥1 cntl C9. ¥9 lj:^t9 ¥It9- 

fitrtt99 (Caadbium) 

¥€91 f<¥t¥9¥ wit9¥t^t¥ ^ 

f%, ¥trh ¥ft€¥¥ «9t¥^ 

f¥l arwrf^r^ ^€¥1 w ¥t^itr«pf-; 





W’Tta? 3iif ^rnt’f 

'^Ifl'S c^% ?J?91 *it«T| cnct I 

Tocklai Experimental Sta- 
tion'ia f«. <^^. ^gflt 51 ’TtCl^f 

'snti^!® (20-100 ppm.) 

«rciitn cft'itc^sr a, m 

w^ ^i^nf ^rsrtcj^i w i ’"it*!, c^itfll, 
(Mulberry) »ttR^ 

«iftp ^cn *rt^ii c»icf i 

f^’^f^9t9iiu tan. 'fl*i. wtcn5 
nc^tWc?! *p^nt*i1 (Water Hya¬ 
cinth)^ csrt^F (?ft5 *iita ^{%*r« 

ituci) ^51 cncf *rt5i « 

*lt^ *ltC15 ’fi*i '« f«j*tt*ltir (Meta¬ 
bolic system) ^*rs W 

C’tCi? I 

C5i\# f^<rf^’3it9i?;ir wt*! '«’i^ c¥. ^n. 

f*f^"itfe, ^*191 ?H- 

•iftfiiJi ^iitf*!^ (NAA) firatn 

(40-60 ppm.) ▼•j 

Cijm <SfrsC«tt^ 

▼»i4? 

C5tm (a*l*f—’®t*it? ’ftRif 

% I Eichhornia crassipes Mort, Solms. 


Tobacco Mossaic Virus ^ TMV-fl 
^<11^ *151 5t5r) 2, 4-D «ft^ 

«rtTt^f m f5f#t it"I W 1 
c^l (?f»i ’"iftrc*i5 5rt*it? f tt«fi 

5'*n I ’"ifvi C5 *“?t5'« 

*itiii*i5 ¥tcw «rt«rri, ^ c»i5 
^5t 5t5 *i1l «l^*i5 "Wt5t5*l 
»rK*F®tl5 5ftC9i 5W ■fir5t*i^S 

# f55C5 «rt*itt*r5 itr^ixii miz^ 

cm 5f?f \55T »«*(*!« 

5[IW ^*itf 

^5, f% ^tC5 ’5*f <r5t5 «if^5 5J55|t« 

^51 C5C® «rtt5 I 

^r«*rf55ii ft'Btt’Ts aW ^wrtr’t 

5^1-BIF «ftsit?t ) 

Wt^t# ^C5 Cn»1, '«tC*(C¥ 

45Wf W*F t^t*rt*i 

cn<r?5 *1^5 I 

4515 45Jt*f*F <551. «fl*f* *15*45 54"lW5 
'« *ltftC5J5 TO 
mw^n #t5ti:'^*t 13 



'S ^l»t1S(3R 


«frfl*n c^, 

iit^Pr^ af«r ^ 

VI \ Ciltm 

'St^l '?t¥t5 sfWST 5(1 f 

^tE??r <4^ tffi'Ti 

»r?tw C*lEsr C5T'9?1 5i1 I Huntington’s 

Chorea sffsifn’lt 

cfltn ^tEw, ^ si^-r^r^ 

cfltn ^ «rf^*ti mzk i capti^it- 
c^t*f '« f?nt=v-t^*y9it3 vE»i ’t^'N- 
*rr«fT w cw«fi 

Thr, ^ ?^“rir<5 cit’f ^e?c? i 

CAtE^ff ^«E^ 'ai’PSl^l «f¥t"t W 

^tE’VJl I 

« *rf9E^E*t? 5T*igEir ?rE^'«Ei 

*lt?E^5 C’fN 

^ •rfaESfEH?! 

^tT V, ^ 

^ZV •fflsift'® vt I ^!?E?[?r ’ttew 

^r?l1 ^E«1'9 nfflE^E-ri 

«r®tE^ m ^tE¥ I ^ftE® f^Ef 

f4|fi^5r «rr^c»i, ’ttEirsii^ ’?tE»ii m 
'»lW« Wt®t?f?Efl <ilE«[ ^I^CI'eEil 
»ttEW ?E«f Wtl aitSiE^l brff^F fes5^t'« 

'« nf«E^? ^*r?r f3f#a^»i i 

^r^iEf ftcaftEapfsnil sim 

c«tEn« 

f«1 ^EKE^I lR»!t<EttE*r« 


«tc»ffl «frt 'fl’F ■w^-ri 

f%E8ftE5'f^?1 CSWE^ ‘f<WJl5ll’ ^ 

f^^itc^ ^t«rii c^'Qui V I »?'rnii^E^^ 
«fE*W1 «III5T!f? SIWT 

<a^ CSlE»m I f^E'SrtEP'f^ll at^ 

«r?E*is w or^ *1^ 

C5t%?r I «fE!JV »r*lf C«t%E^ 

*rEfl CV^ 'flV f^EH? ^ 

TO ^t^E® ^1 ’ft'^EIS ^'tf^Ef 

<»rr5?E® OKI *rtii ®ra 

C^h ®E^ c*[ KEn 
'SEi ^t«f1 CK I f%f ®tEV Cf E^ 
of'esi p, c^i «rKK ‘^e^h 
%? r «rtEn ^ ftf^E9 ^tEV—4*1^ f^, W 
9T¥E»1?I ’TKE*! ^ir <<ttTO« 

*IEf ts C^t«f ^Vi SJ1 I ®tE»r5 « ¥tE^ 
K»nff® w ¥sl ’vtfi 
cffitE¥ c¥t!r c¥«9i ^ti, ®E^ or 

®<t5R f¥5ff¥¥ ¥Efl KE»r '^d I ¥t=?t¥ 4¥ 
t¥E¥tE3Ff*llH «t% '¥tE¥. m >|snr 
«rE^ ¥1 'S TOEfW 4E«rT TO ¥E?ri 
4^ ?¥E*I?r cut^ ^tOT—^lEV CTO c^nTO 
WE¥ ®K ¥tE® ftftrrr of«fll 
^cnEi ^ ¥>tf fHro mi TOtE^i 
TOtl—^¥Jtf^l w«r?[ cat^Hf^TO ¥CT 
froTONi oiKc¥ TOKf®} TO 
«t?»r TO ¥11 ¥11 itEir TO ITOf 
c¥%l W Clt%l ¥C1T 







4f¥H ntr; c«tw 

fSfVw^ nrv %afrcaF^»i «t%? c«r%- 

*1^? ^tciE I sii:»|5r f^*rtv 

^c»i cKtc^r? ‘*rti«F I 

c¥^ Tft?^ 

’¥^511 C^ CTfJt Wll l^cwi- 

c5'^in »jtsif5r=¥ ’jt<f'hi*i c^r, 

«t!tT^ s?C»I ^51^ 5fsr 5(1 I 
f^sc^dxyf^iri ^»( ^^"Tt^aFc^n 

«t^K *^5^ =n ^^¥r*ie 
c^ «rrrf, ^5(w 5i«t5r %t¥ 

*rto *{t'««i c^R I 

^RBr *f^5T w 

(Monozygotic twin) '« iRSf 

(Dizygotic twin)I «rt^®1 

f!(f^'5'f^ (Fertilized ovum) 

?rf ^ 

*tfl*r^ n I ‘fli ?f5 »T^t5(r^ 

I 'St^l CIt»!, C5(tf 

¥¥ ^t¥i ^•rt»rtc5T i «rni 

^5(31 »i«t5f ?i5 

c«(fc5¥ fe«.*ff V( ^tm >i'^< 

I ^tai ctm ^ c^ick 
¥(<ir^i 4 f fi» am '««i*f«i5 cth *ttrs i 
a(f|8 ciw « C5rrir 4#^ mw 
jr¥*i ’(•il *itu c^, 

'!®r¥l ’Twt’i I 

'« ^^taR*i ’Iff 

(Identical twin) 'e 5r*lW (Non¬ 
identical twin) ^ I ^ *1^51- 

w ¥'war%, ^<p:»n 


c5tc<H! «lff^ hpfiljf 

wrM m f*t»i cf^i ^rff. wr’T^H 
aritsf¥r«3 »iwr c^*(S( ft»( cf<ft ^Ik 5?^ i 
f^fw •rftmH 4if«*rtf*5'« *T^-f ^5iif Ml 
«9¥^ *rf¥E^>^ «rf««rtf»(^ «{»Tii*r 

c¥t5( 5i^*ti- 

»n:^¥«fi ¥75 I f^fst ’i|"r 

’jifsifon c^t5( *ft<¥T c?^ am 

vsi 

^5r ff I 
^>(«f n^rfJisTw c’Ft5( 

fwr *rt<fi m "tf*! 

'i(tCTfi’¥t, ^<*iTt«, «rrc<l^*^ '« wt*rtcsii 
»ic5(<*fi wt5(iTli c^, 

«rf^*rtf»i® ^«f5( ’ryi 5|iw ’i^risn f^wtti'- 
^iti ^vt*« ¥^ti 5(it^5n v.%, ff« 

^^a9i^ was *lt^ ^-aXl tlcwTwf^ftw 

^tsi ^e^Fsirt *ifilc<*rc«F Tift 

5¥¥i ¥f, nfdc^tn 

¥71 *[t«t^|5 ’T«tC!(il 

sitify iii^rW^T C?Nr#t« « '»(*fW ’Sf5( 

¥f cv^r? ^t^tw ^<Hta3R*iw 

^¥f¥ ¥¥1 ¥W» 'St^W 
"l'®^ sTfH ViW »n8t(?(W ¥7<(T 

aif <¥:!(¥ citcn? »i^ c¥«n «r*f« 

ifC5ii( 5(rw or<ri nfw sric^sif 
«tw ¥75 ^»1t C¥7® *rt7¥ C¥, 

ftCWt73P^ ?7»l ^<"rt5ia!'C*l?l 

«(®t¥ 7¥%, •ff¥7‘^7Hl «rvN 5(11 

tfl^afsr «raf5R-f^wr^ ^Tfl ¥»l^ 
*r«t7sri ’rt¥t7¥T c?tei*! c«r, m am 
?«f5T t^73ft^?| ilfl^ C®tc^ 
^twH m ^tzwt ®t7w •tPwrw 





C?lfr«2}^ ^1%« 

c»f^J ^tir, C^jaj j(ta( c^f^fi- 

«tC?^ ’Bl1'^!l“^«Rm TO 

f%C5ltCa?'f^?| C*t^ ^ CW I oql 

C^, I^Ci^- 
(SissR 

'"itCf I 

(Kallmann) srtpi (anr^^ 
lii^t '« *tfsc=?rH 

’Tfl' ^*IW TO 

Cfft^rc^ n, ^isf jfif^ 
cflNWv 3T^^t ■JET'R c¥C3r v«»% 

C«R3I iir% I »?<s?rt^ 

c^» *f?“f »r^tTO<f 
’fl *ff?CTO «rf%*(t1^ TO'« ^(5 
i^fr?i?r sr^i i 

«RfJT5r-f5[in|4>^c»p^ 

Jiwj ^t?ri 

f^CBftcapfirwi c^tc9fif 

¥til«l «J!?>f^t5! cell I 

'«rtc»t^ sdjfl TOtif (R, ^sf^5it«i1i!C*f9 5^t<rj 

c^ftww «rti 

siw cf^ ?rhr f f%c«pti:5*fs[^ 
ifwr w c^*?! 

c^t»rfai*1^ ?af^?r nt«?l 

cf^j 

5ri 4?^ ^9 ftff -r^^wt 
^cn«n I «ittsif5i^t? ^T’fi’rR 

c?<tl cntt c?, c^t’T'af^ 


ff^stsit^i 'e »n:«fT t^- 

caf^?[i c?iftn 'cfMif v^n ^«<rtiyCT 

V9i%, >.•^s%^S i«»-8% t 

*r5t*IC^ (Genetic coun¬ 
seling) ^'«rj 4tt«f 'it’fiisii ^ I 

f^^t*lt«t< TOT c’? c^lH ‘fl^apr %afi- 
caffH^i fi:»i ^ti?3 c^ c^R 

^«tJr attn ^itartv 51^1^ 

mK ¥t»PiliHa %5isi 
f*r^t^t^i wt’T'ar^ TO 

'BrC»|'% Ciilt9l1aFt'8 

I 

«1F$ 

•m sfRi *^^^^ 

^jgjf to! *ftii*ii I TO*iti5R 

«i5i*rR, f^Brtrg«t^?l c^r^r t%3r-<«a 

(Recessive gene) ^tal I ^t^l 

«al «ti:n?i «}sfw TO TO'®tai 
TO <ii^i8 

^V( *ll«fj ^URtTO 

w«i <2r=ft"r TO I TO, 

'®1 ^»11 *t'5» i TO’l*tt? ’^Rl CTO 

C^, f%C5»TOf^Kl Cfltm CQFtWl- 

c3rt*i f^'5^?it?i ^R*r« ^TOI 

5T^ c«fc^ ‘al 'srtTO Vi c«r, 

t%:TO2F^tl cirtcnir ?|:*f 

^^«tt?iarwa o? «rTO 

'aiTO, ^1 c’i't*! V\ TO 5111 





^if^c?a *(C5t 2M I 

«f<r^s ^it'r ^9!%9R a, «fc^? 

n«Tt<c<F^ 5«iC9\ cH? 

<^^^ '8f^i ^«rj| '^u c^t*i- 

»ic^ ^tn ^ai ^c^r 3ii I 
%*rtf5p&fn?« 5f^ f^9f c^, jr?»f '«if« 
^3r ^53 <iil ^tr<F 

c^i« cit^ ^^91 w I fsc^tf^f^i 
55 ^its iit*( m ^Tt^sf ^sfr«v 'sif^^rwT I 
^«rjU 

?fC«9 f^iysji^tft %»!5T <49^ f®t^ pPSttn 
C9, 9^9 C^ft^ 1t3r«9 ^“11 

nlr^ 91 1 n*rtcsf9 9^9 <fc9 

^99t9 953191^ ^:<91 f9«rTt^ 
f9fe^»r99 c9C9r| f9^^9 W«19— 

4C«T9f 9^^ '99^ «f9'f9 ’’9^ 5!^ f9C9fe 
'9 n^* c^fh^ 9'1t9 9t91 I 

•(9*lt‘lrf933t9l’F ^9Stf99f i%f^9 ^*19 

51?®H9 fiffsil* ^199 -Sf^ ^t?lfe9 »»■>• 

9ti:«ll f'Sr9 9W9 C9, C*l\Pl9t n9t< 

9f^9f«f»l Wtl 91 wif9®taff C9Vf»!9f 9S5t9 
99|fe| CJ|\f915F *r'flT<9 *t99t5®f^9 

'9iSf9 « 9^ 'fl’f ’jf^^9 919^19 991^ 

>9 «r=ft9 Oftf^ 

^91 <jf99*lt9i C*lt^ &9{5 C9^f^¥ n9t< 
^tni ®t«1^C99 *r9*lt5:9t9C^ t^S^I 
nft9^9 951:9 C9\f5l¥ 59n<9 ^iS^^ 

W ff>TtC9 ^H1 9F91 

9fI ’fsm 9i^i—9r9 nwT 9^9 f9^^ ni 


9'^9t9, 9»1t 99 C5f^ ?Ri9 '0I51 <9^ 

^t9t9 ^ISC^l nl«9l 9t9 *19911 
<99^ 4^(8 *r99t*l9 9^r9ft’1 

ntC91 *199119 ^i5 ^^5—’»rf^l’t « 
9f9^m I '*>11991 *i99t*i9 rn «i<i<. *199119 
C^a?1C99 ni9tff« « f»ai J19C91 '*91:»11591 
¥9C9l I 

>»'«»• ’ttt»l« f99It'® haslR^ 91®' 
C9Wlf®9'$l9 49Fl|tt®9 «H99 t'5t9 9C9I' 
f|W9 C9, 'SlJt^ ^1«rl »1"1< 'Bl’1«9 I fj?® 
<9^ 919*119 «l99t9 ^C911 >^>1 »11W, 999 

5119 C9f. C>8f. feipisr tC»1^|C99 'Blf>89 ^^919 
95W9 I ^9^1:99 «l1f99il9 C9C9r 8Fl91 C’l*! 
C9, >1^91 9®C’»^ ^C91?59 ^ICf, 

519191 9®9 *199119 ^*r1?l9l *99 
«ar9<99{S 9l^C§1CBr9 *19915? «rf9 »b'44> 
®1C59 '99F'5l^ 91® ^99^ 9>5||B 91*11'9r4 

®f?®NTr9 I *19915 

I ^Icisrl *199119 919T f9-59^ 
'«ll9 C^l9 9551 "BltC^. 91 99(9195 ®f?®t9lr9 
I ^999 <91 ^919 9t9 C99 C«9f1^9 I 
f95® *191C<9 *19911^® *f9(B ^i:»1®S9, 

959^ C4t^9 «l1i:^ i999 *199119 9t9T 

^C»1*F|9 « C9tt^9'«f»1 f9f®1C9 nf^t 

'*9lni, CJf «r9^ f9Wl%?9 ®rf9t9 5 ?»ic *11 I 

^999 W919 C9, ^W9|9 <99^ 

*19 *19 <9*f-‘9^fe( ^91*119 (Shell) 5ftlFtr9t 
99ir<, 1^95 C99 C*19lt«r9 C<nnt9 9® I ff% 
9191919*1®' 91®9 *11C®9 99J 1^101 

n\m fiitf (wlnfl ®ii c^rtlc9« 



wk « t ^ ’TWt 

5ti mK <Rt^ ^*Oc<i, *ffl*it*l?c^aft^f®f^*r'ec«rt^5ff*rn 

) 5t*jt^t?f c*f<tc»?sr 5t1^ ««c«rt^*[^r cent ’irttsr 

c»f, f%i ^c»!f3f*r, '« 

n?c^ I *ic«fj^t9 c«rt^5r ?f«h c^afttsra fw^ir ntw i 

iiWi|tf?«tc^ ^tc^, '®r’i c^i '®t5 *(1:^ 

•ft^ cf'e?! fsf^jScsrt t^jtf? ^*lt'®f»i 



feai 

fe»i»f5i-^fii'® n?i^tii fbis 
c«tt^si« f^f^a m’rti \ni% \ 


^itvflaca't®'' ca, c^rt^si'®^ 

*ta5|t*ia mw fnr'«a *i® aw atata i 
c^?flc!fa 5tafat¥ 

1^^ c^R FtaPft’f <sfa’«f9i nt^ \ 
naatli ’t^wa faai sr 
cata aft^a fawaa cat^ta^ 

ajtw ajtaji aFra fawa m^ carfi 
aicaa fbaj Jillf aw aai 

awcii 

atatam®" '8rta« aawa ca, naataa 
ca^a ^wata'« cnf^ fan ; fai 

aasa'dt^i *fl1^ta a^ta®! atataiatcs^a 
'aH |5iat« <sfaw atai f^i ^a wa 
awt fa^Ja, nfwia, fa^tai 

' ' S4 

««^aaan atai a»atfa« 


caa»c« atra-“^a caaa a’^caa '©f^i i?w 
^t:ara cacata i 

fif%a nfta'ta atai caai ata ca, *taatia 
ca^tcaa ataiata «itata caisPtraa aaar 
^ta^caa awj nata«tca ^f^a ca^i 
«rt®ja caiptcaa aw? awa -Ttwa a« 
liia^l af^»r atra, ata aw «»tattai aaa 
nata, fa« at^taa catata a« «r^r*a ^atcaa 
aaa apaa: a^ac^ atw i aa a^taa 
(aF^tcaa ca'w^ catata aa» wl «tta 
w. fa. "i^ftata wnr 
w, ta.-c¥ aai aa caf^ f caai 
caw ca. aaalla caaPtwa aTWta'c>a^caa 
®a*a«n asiata ^^a '« c^i#r a^aita 
«ia|« aaij^a a'», ajta ^ wfl i 



^i%\ *rtm ws »itai I *ft<^t*fRf 

fiftf <(tcf ’ll Fi:>i c>r cspci c’i'Whi c^l*! 1 <^ 1 ^ 

c'ft’itw '^sf^•tlif c^«i| ijr^i c^mK ^t«Ki f^wt‘<^«i xm'^ ’iMc’t’T 

^jt’rt’f^i ’T® ^tc^, «f’ic'^pr ^9 c*rt«i’i 1 ^tftw 

’rjt’rt«f^'« ’ft'pc'® I E-'flcic* ^«f 

c<F4»twa T'lfi «’fc»!« ’•rs’TTC^ if^'C's *ff<i*f« c’tti »«’r^ 



fB3l 

l>t?lf*rr^ c^t’ll’5 I 


C’TC^ I f^f«i[ C‘*rc«p «ll9?’Fl ’Fltn ?f5 C41^il « ^{& 

’itw to j?fif i cizn c«c<tni, ^tc*® 'S«i 

'<’? ’3fWt’i ’It?, ^t« «tt? ff^c^ ’ll ?t? 1 

*lt?fsit*lf?^ ^S’f’lt’l «It? 

c’F^’i fiifejsi'e c^rt^si fifi;? if%«i «rcw 

I ¥c? c?«rc»i5f "ff^ ^csf «tt? 1 • »i^ 

c?, c’FiflM? f’lfet’i '« C4to? c^t^nf^i to? cfaftcsii OFcar 

'»?:?? oitw to? c^c’F *rt«?i ^^nt? ®ihf i??? ^t»i« ffl^?»tts 

c^raftc’i? «c?? ^icf »i?H Vi f^=il I c??*» ^1c? I 851^ fscai? CT^fpai c?t?ri 

^tWl ’F*lt? 1^15 ftfelcsf? m ?tC? I f®? CfC^ C??1 ?t? C?, tfli 

^x>***ite* *ft??t*ito «? c»ito cfa?tw? x^x^^ ®rf%i5 

c4tiJw? «? ^•rt? wit^t ww? c?siti «'»» %i 

ftt?f^ a\ Prf c?c¥ «it»i’Fi c?tfe 'saf’f ’iwt? ^r?? c^nPi’inf*!? mai 

#*•««'»»'««i f« ?tf?t? WTO toiB ’FIT? ntm 

*r?>HTOc?«ricn«{ t?* <?? w OT?t?i to. t^'^% to? 



vd<v 

cifm ^ «rr®l5 

^nts w -rf%''8 ^ I 

vtcf oqjg < 11 ^ fB^t? f«i ^5 ?or 
^t^tr»ii I cT^csr ^tci '«Tf<(t*i*f^?i?:n«f 
«ff5 <fsrr^¥ «Tf«ft*r^iSs Cfift^sfl 
^tc*r5 wc^ 


I M, 4 

'«^t«!lt «1^ 

f»fw sf^^r ^•itir ar^JT cnc»i5H 

^"ft3 3^t*f 151*11 CSfarJII ‘fl? 

^c»i«F]»iT « cfiTT^sn ^:aif iiKfJifftr 

'BlKtWil nni*tt«l «lt«ltw^ ar«ft*T» 

f<F« <1 ntcn I 

'6<pt««1 ^»ic*isf Cif, <11^ CS1»IS1 


•tw'«Tiw<l 



\3!(^ 

n faf 41 C?t«-'i|lf ar^CbCf 

m\ *a4 «fttf i 


*ftM sil I m ’Ts-^f'ftrir c«rt^*r- 
'Of«19 itWJ f4f<*l ^C4 «H4^ mw 

C4ftN«f»ls| C¥B?^=f C4ffC^ 

Tf4tfl ¥<<1 I ffV ^t^Z^Z^ C«r*n 4tcs? C4, 

ar^ ^ 

Y? I 'flWWf 1^4^41 
4W1 ’wm C4 »rf^ C»FaDiai9 aiWT^r^ 
C4i:<fC^ «l|4^ >11^ "ff^ 
*tfil*ttar 4C»15 CfW 

^4^ c4*n^i f¥f ifvK «ryf®l 4l 

tf 11^*1? <fl^f<if 4»i fr» 

^1, ^1 •itcn ail 1 41 c^^f9z^^ 

^jf <ris# It^tf^ 4»l 

vm I C^fR ^n^ZM at^f f>5 

4*K4i 411 »14WW 4Ttntt41 


4WJ¥t4 C«rt^4 '« f4ltc44 4141 
^l^r^t'* ¥4tl, «lt^t4-fir4t4 6*11^. 

Cai^ ®rra^ CV^4 P 4WCf I <111 
41>4t^tC«F «ll^^l aTfiftSI ^frt^94 f^W f^g^l 
C4l4ltC41 •ItClf I Iftie C»lt«f 444 C^f4»1 
C^aiCf, 4»11>1 4Jt^ C4C4f «ltfl *44 4jtCT> 
^4 nrafirt's 4Fircf i *144 

•fnr C4«fll 4t4 C4, 4Jt^ ^18 *ni’^4 
<£rf« 4C4 4C4«I 4l«f4V *fW 

f4^44 41*14 ClFt4 ^ft44*l-C4| I 4It^ '« 4W4 
‘4rf4tt4 4C»n 41, ^t44 

f4f44!t 4*1 C4f4»14t?? ^4^18 ’4f4f4^ 

4W4 4WT «rt¥t'» *r1Wl p? 4f4 
«i|4f C45f5f 4l Caf! *44 4t» 

^C4 m^% 41 fl l«i:4 4*1 4t4 



firs'® ^351 ^»i'j‘f5r5(F^‘i »n^ 1 *rftc<9 *rc«rj 

CSn ^CST¥ C5r'?|‘l ’qf? 5 a? *t«’*f?f ^t*ff^¥ ^C» 1 W ftfll c«ft? 

c>Ffsr ?n 'St? ^tft^tf^ v^, 's?? tfl^ c^c? «itt:^ fifriiK^ 1^(8 c?ftw, 
=T’r«iT fc? *fc'? I c’®?f%'5tc? 'B cfift^^r^fSr c?? 

«rt»i«i c?<r»!t? c?, c^^*r c?!^- ^iff ??t ?c»i? ?t?i 

'« to ^‘sf? I |cfe I c^Faftpr? ‘fll fb^i? ?t?l c^w^sr 

^ CfiTt^a'^f^ 'St? ?rtfT (Nuclear fission) 



«fla@8r—» 


ssi^fsaj 

^f?;? ^iw w «rf^^nt? ??Fr -t1^ ^f% 

nt? c^r^t? c’Fc^ fiff^ ’F*rr? "rfe* »i?&c? 

c?^r I T^ c»rf?r? cuVf^’F c^a? 

'5fl5i^<rT! ’rc«r =w ’^•it? w -r^ ^*i’^! 

^?r5 '«ttc^ I 

• 

»<iir fpai ’'tosi I ^*1 to*! ^«fn mfkm 

¥??'6 c?paf^?7? ctf8i Tt?i ^tff^'s *rft? ^u 

's?*! mw ^1 Thii Vi I 

?*il '« c«rt^!r«f^ mim 

mj c^ft’ft? St'S »it5ftisii mxv \ f%« f?rr!F i[? 1 «rt*rf?¥ vim ?t?n 

^ ‘flt ?cii i 

»R? »nrtFCf m 

4 ^ nv c¥B?lwi '5?»t fill ^km <rtif*r m^Vi csil fii «rv® 

<%t fhi <<<5*1 f 13R f^wt^ cTff ^<<11 «!to <i« cntoi ^ t ofiftwu 



nvt «r¥tw ^iinc^nt itn «it^ vn 

^’^Titw ♦risiti c^aThn^f '»rt^tf 
<rlwi c^tf fl»itir 
^f w c^rf<rmw^ c^> cvaftw^r 

'¥9 ^tl5 islx??! C«RW 

sii*fj c«rtfe5r-cfirt^ 


¥tir?tff c«rt^^ c¥Pi ♦nwti- 

c¥^*i ^t'sai w ’ll 4c<rc¥| 

at^l C9. C’R •l^tl (Periodic 

table) ^9 ^tf C¥ts{ aitfl 

cj|\fii¥ *l?t< I s* ^1 ca^ <:«n^- 
C9 C¥t*I C¥^SII¥ ¥rfi 
-ff^-it«^l ^nta itai^'ht’® ¥al ¥tir, 

9jn *fc? '^(9^ M «ita 


Wt*! 



t9K fFaf 

c^af^t^ni f^taR 


¥t:¥^ «<i^ ^9 ♦raat‘1 c¥af^ ¥Wfa¥ 
«ia^tf cnt»i¥t¥ta ata*i ¥ac^ 

•rtjai ^tata af^ ?|5 naat^ c¥^a, 
atm cat^ ^a >r^aji «aa ¥a, ^ 
ia«ai ata ^ra ¥tai fafaj laa^i c¥a?^ca 
nfaaai aia 9Wf, ^¥ caaa 'Sit5 ^a 
cat^ ^a»ifaa( fa^^c^ 

•rfi^rs aai fav wt^-ca^m ^a- 
»r^aTi i>-4a cwa aa ca% aca, 
cat^ faafl a«! arfafa ai^ia C5W 
aittar atfcaatacai ataa aaa c«tt^m 
JT^ari ,^fi Vi I '«f^’*ta •raatl-caaPtaca 
ata^ataaw ata «itata «rta da cm^ 
atai»i 5»ica ai, aa^ ^ttai 

aaa caahm acai c«tkaa ar^aji 
ftatatf^ w\ atR.aaa carflwi «ttfta 
«a ajt^ m atca ca, ca^i, aaa cm 
a^ 1^ ata attai ai w 


ata*t atta 91, cal® |^ai ata ata I 
atfca cata cata ataca Hf^ caca cawta 
aaa ata an?, 'jsaa caia^a 

atarata ^ c4ti>a'®di'« tnsfa^ 
'aaata atta I cawkaa ^cafa^ ^aatta 
aaa^’^f fenaa atai ajtail aai ata ai i 
"Biajtaa cattaa itaatta aaaWa catira 

Btafata ^aaSaa^fa ftfaa catata ai 
aita ata att^a oja^ <raa catata al5, 
aa catata vi5, «a catata catfe 
Icaa^a atata attai ca aaa aaatia 
can^ttaa t^afataa cafatata twala 
faca *j 5 ^tca, ca«dt t5 ^ 

T9fm aa nw cata naatij arif 

aatw fafapai a^ at i da mH aaa ctai 
cata ca, A*j5 citt^ftf^l aaatt-caifta 
aa ^ aw^ aiffa caaf^^Pd' auaa- 
atf^i atit cai^a ^iK att^ai ^ 





Oftf C»l»l C’T, 

f5i^Sf*r c^if^sr 

'O^ i^5(i sjif c*i\f^^ 

c?<ri c^ if%! c¥??*lw?{ ^«n- 

<iivar 5fc?r 

%>,«. =^1 c^paftwii 


J|iu *r?c»ii 
vm ’itijtRj «r*it*i sf?n c^, 

>iw f!?^|*r 0151^ C'ert^R^ c<rt’Tt’®f»i ^<«{'r3pt»i 

'9 C«ft^CS»ir 

*3< W I >?C»(J "gfUStsT 



cflfcai (ii?1 

f?i fpcasa C'lfr? ^Jt*ft?i^1 

c^t^t I 

4> 

>6 jr« 9 

c^s?t5( vii V(i^ 

*rr?it ^Jt’f 

f '« V”^ C¥^^\C^^ 

I ^tcar^ CX*f\ ^ttS5 C’^. *t?RtV 
«r=«i‘f^i iwci 

^>,«.,1r%,>^ii ^1 

cf•rt<f*r^ i *i^<-f4«tw 
siJif^v »rwi I 

c^t^ cnn c^, c’fw^w?! cfif^-^ii 
9{^% '« c«rt^5»'of»t fhhK 

C'srt^JT m f^^lcsnr ^tfi *^< i 


9 C4tfepl?[ mu ^<5^«f3! '®<Ft«. «ftC^I 

cmm Txzx ’Brt=^^«i- 
=^9i ^Fw, ^ta*i 

c4rt^'?>f»i iwcf *r?srr*i? c<Fcari 
f%« sft«fj c’ra’FH c^FlJ? cfar 

fapil few wi, wtw wev 
’ttfif^f ^«fir fwi t5 
?ew n'?e»Ji i ff««!if^1 ftw*n few fwat^wi 
ff^wt^tef ^3 few cf’ie’iwi »iNil 
ftfw, cfaftew fw^$*r f c«it^eww wewj, 
c^rtfew >8 c«rt%eww wcwj <uk c^rt^w 'e 
fw^Seww mv ^^ar wetf^ wf ^wi 
few I »flffei f"Ttef cfarteww wewjfta 

w fw?tf^‘r fwef ntew wi, 
wtar ftftftfw fewf^t f*fl "ftef '•itf<«i 
fwewi ntew i t5 wjwitf^f, ftw*i .?«f 

nfS cw^. ^w *t^e*il m la^ 



«it*r 'e fHim [ ^ 


^ ’Ttw—^wif *rw 

‘fl’PT?1 ?*ftc^ 'BTl’’?^ ^ Sf1 I 

«(fll ^t9 c^, ?[i:«iT <(t?l- 

?Ft^*T ^*rt«f?i c*it^t?i5 

*rf9*it<i ^v\ ’rt'tta‘1 ^ 

«jjt’Tt:»(1i sfttcw ^9j <ac^p?ttcir 

^?ir^ 

«(c?i ^trw3 ’sja <rt?i iiiTfi, 

^U ’T*it*ct5r cflspr 
c^mi ^9 C^WJ?, 9tC?9 

sTt^w cm «={2(n-i)+/} 

w I n, I fIsB I 

n, I C^ m Vi ^ C¥W^t*f 

»!^«rjl's 'Bfjt^N cJirt:9^t*i c^t^t>i 

I h jftj??r I c^ftst^JT 
^7 '«iS!>Ttr9 f^fe|*r 'e c«tt^Jj'®f*T c9f9«T*itaf 

««c, 1;^- w. 2-^w >1^r?if-i§ 

C^ 2Tf 

^9 *ftC9—9'k9r9 C^t^T ^t9 

•ftC9 Ji1 I «lt9t9 ^^C99 ^(9 C^Ttl 

9t9 C9 n '6 /-(il? «41^C®rtft %*Ur 9tr5?9 

®fral c^9®!9taf «*o, 1 ^w,2Aw ••• 

cir ZTf 

*lfW9 *ft«91 9t9l C«rt^5C *« 

«it9t9 (flC?9 9 9J91?t9 C«!fr9f *lt*t V 

C9,491 c’sr^r ^tw9 ^rv9 Ft9fk¥'8 nt^ 
' I 4| 5tf^9 nf99t*r 9*91 99 MRf 
9t9 479F 9r®l1 4^1 ^r«9 

^ wm ^9tt»fn9 irf^9 
' i f^ mK 


^*rt«f^9 ^t®f9 ®IW9 ^9f^9 ’ff^9 9tn 
9^91 99 »1W1 s f9C9l 4C?9 nf9*lt1 

919 99tai5n '6 'Q 

2ir 2w 

c-2rtk99 C9n:af s-i- 991 U ^ ^^tf? 

f9C9 5P*rt’®f^9 ^99t9 §CII9 ^91 
9t9 49^ ntfefff19 ^31 5F*ltf 

CJI^ 5!fSf *rtr9 sri I 4| 
f9f^9 CHXW f9f®9 *9f%^l99 
51l9J9't9 C4rt^9-t2|^^9 JT^9T1 9t9, ^1 
9»ii 9t91 •r99^ ^tr^i fkn^ c*[9t9, 

9tt9r»ii c®f9>i3( « C9t5rf57 

>19^9! ®rt9 4^^ 979 f9C9(9 I ^t9l 

9»ir91^T C9, 9'“f'N>ft9 ^99 Fr9fW 

C9t99t9 9^91 C9 nf^ (“^) '® 

5t9f9^ C9t99t9 TO C9 

^|!L^'5tC99 9C9T f^9t9TO ntF^tS* 

C9t>Tt«^ «rr9t9 ^C9^^1 rtt’T'hJ c®ris 

9f9; '•»t9'« f99 cilt^sr ^ 

f9fetC99 ®ft9’n ^t9l 9'r9 I 4^ ^5179 
»lt9tC9T siltf^9 7?t’jf9«tl9 

9Tt9Jl 9^91 cm I 

*r99tl9 919J C^a?ll99 Ft9l9Cf C99919t5I 
^C»l9|csr9 C9t9I1 919C^, f97 C9Wtt99 
f®^9C«rt^ 49\ ^§|C99 «rr9|t?| C9t>Tl 
919191 f9^9-C2rtfe^9 9C9r ^99 

9m ®FC9» ’3tC99 9r9'®f^'e 4t7 
9^*1919 4I^tf9'5 99191 

'9197 C9f^C9r99 C9, 4^ 4®t9 >ri7« 

f9^9 499 C«tt^97f5l C9t»ft C9t9f 

C9f9t9 9tC9 91 99^ 15ir®rR9 C9W9 
9t9fr9| C¥a?lt99 WtCf7 4t 

f5^«9 1t91 9mj'| ¥91 9t!| I 





a 9 c*tt% < 3 rlW 




«if^ trsf >fl^v 

'^t?1 

^Tt? •fw^ c^^i:si? JTVT fvr? 
gc^ c^f?n Tjt'eui ^JT 
MtfS c^if^w?r ?t?i ci'tf^'® ^CT 

I f?f ^?l'5i't<r ^t?i 

c’Tcg c^, fsfS^sT ^*ri c^artc^f? 
tft^tsr 5f*(?r ’r^f^tc’r cntf^® m 

'8rw¥ cvciir f:i? c^flnr ^t^i 

»rf^'?)‘*i ^?i8r SCSI'S <ttfl (flt 

U^ fiJ^S ^t?t ^«ltS 
I 'arfiial ^Hc-s 

ntfl c>T, c^psflrsr? si«fT f?i:f 

fZ^ c^fics ^tw, ■&¥ nsi^T ¥tC5? 

Ji«fT '8ftc«if^ w ^ 

nU I c«r«ri cncg c^, '«itc9itc^?r «rf«jr!rc*(?i 
’iWs*! f^iisr®f^« mw c«FaPtt^?r 

*f«fi Tm w cnm sr^f i 

!FtP CTsjsf f^§ '«itr«!t^ 

'9mc^% c«*fPr c^aPlsT'S 


'sjflfr’F «pr c!r?r c^z^ c?? =111 
vflr>iFca 'btN^ 

5Ft5 ^ a CTt^ ><^^1 

nrf 1?»15T1 *ftfa I "Slf^ 3f!£}f« 
f&aj jr?«i ^iii 

’Ttftc^T fsj^tc=^?r ^r^^t?rj¥ ^rt^t 

^1 ?l^Cf I 

'8rt’ft« c^ ifif^ ^4)^1 

^t'« fBisiii sTt^tnr 

^J1«fI1 ^t!f I 

«5twtFSfi c<rr«F «rt»iai c’f’Tffftsi c% 
ffeaf ‘<i’fH'« ^t*nji 

*rt^^( C^^CSTf Pf% 

’I'ar^ *rtw, 

■ii^jSfferara ’j’ifsr ^tsF'e f^sst^liil 5»c<r 

^amsT 5?9Cf5i I T^ ^z^^ f^g 
5F?i^fti «rr5?^ 'srtif 1* 

f^59tiT ^8t»r 

'«ff^c^-rc5r i 


caf^sr sitca ^»rr5?l^ m a^sf ^tita sfta cf'sai ?iiarg— 

^tita arai 'Sftal cmg, ai gi3 caf^sr i f^fSia^i *tf«iata cft^ta 

ie^caa araj ^ai atr’F ( '^l '«ra?t*T atntafa^ «rrii wti^a *t?t<- 

«r^®a'ta'^ 'srf^ita ajlfaratga—‘ol ^|5 c^tSia i naWc^ na*»fjaa afca' 
fefetaa nat< nanfaafta ‘aarai fafar^ cwt?i’it’ttata vtiar ^awtftr cafafa‘aa? 
w*i ca^i ‘aaa mv ^ita ws ¥taf ^tna narg i vaaifaa fg^t^a 
w ca,am <aaf c^ri?ta a« f^fam <fla^ ^Ifiror atat^a ^caf bara ^*rt?ta 

aiar aiafei afara fata 'af^ta atata na carat ba?fa ataiaaa ^ aja^ ar^t i w 
tBtrs aiatatca mfr ffact atai ata i di^ ^^^ diratf^ caflra atatf^a ^taft?^ 






—'fliR (iiatltrrJTfl 

^l3»i «iws55[ ’i^ntafC’J^r 

I ^*rk? =51 

'2r%?n «ft'5’i ^?t«ftf? c^t'fi sit’rt^’hJ 

^rji^ttri >»«• »it»! c‘*rc«F cntSi^ 

«itii 

^f« TTc^t^. 'fliniflr 

c^tf^csiw JT^cPCf ^jt*rt?i <*1 VI, 

5Tt<ft?*f«t3i?i 
4Tt?tsr 5f^?tsf sif^S'Wf^C’F 
sucifs C’tt’F ?l’»'1 

^TtntW'8 I 

f<pr^ <4^ W!|5 srtCSfW *r?t«fi§ f¥ 
i>U ’it^tt^T ^t\ f^c^:9i?r sif*f!j'9f^« 

^I’Ftif 5(1 f^F^ti:^ ? 

<i|^ sitnjB 'fll’ftfw cntil9 

^<j(i cnz^ I O —U9&1 

A 

c c 

«[f%C^5?, ’TfCf »[t»lt?*l <jft^ 
'<^1^ c^t^f?-~4t*ftf?} I cm 'Bi^^i 
C«fi:=*P C^ 5lt«fjf*l^ nwt< 

•fl'eifi ^tfl, ^tr«<rc^ 4C*ftf% cii^JT 

c’Jt'f ’rr^tsfi nft I Epi- 

chlorohydrin « Bisphcnol-A—*f?K 
«rl5»i -arfapiN *rf9*r^ 

*r=ii «iirntf% «f^sT i 

if^rc*? i&«b- ^tc»i h. 

WVRl 

nv(^ «q| ’?jt*rr?i^i 

^191 n?'N‘' 


(««ttc^t5rtt¥) «fmt^ c?ii<r 

«ft?f 'i1i«Fi 

(Hardener) c^t=f 
c’ft’f «fti ^rr 

f^Tfa^tsr ;iij(sr 

1 ??, ^ Sfilt^w C^tI I 'fll’ftt% 

«rif^ c?if^=r « 

C«f9T (GeO-uqi fHalc*! 

‘^rtdfc'ilB^ caf»^T i 1^«rc*ra ’t*!! ♦twta'fei 
3?ca '®d I (flafata nw «?ia c*lt»i 
«fi:iitc’f'6 '«rra ’tw ata ai— 
«ia^i aataa atc^ i ca c^ia 
^(B aara aajijca vat cafa?a cata «rcat’r 
mm aaM ?1B 'Siaf^^-saa na*Mcaa 
ac«r %v? ata i 

'fliacfl 'Bita^ Pfcaiara ajt^tta^ laca 
'B^t^5Ttata ata fajita '« ff^a 
atcaa 5 a ’jIS? ¥t»5^aaraa ca 59f9i*^f^ 
aca, ^tcac¥ f^nacaa «fT?|-a ar»aa- 
'®f^t¥ f¥®tta aa*! ¥ai ata. c^ faaca 
■sTtcataai'« afa^aai ¥ai ataf^ai ¥at^ 
*tfl¥iiata--'»ita (aaiB oit^ ^ta fa^ta 
af%a'®fac¥ aaa ¥aata «i®ra ca«ai 
mTm\ a{5a 4«tra aal awffa— 
af^a«f»f caaa 1^¥ c®aa 'steal 
nfa^ps area? aw caea sre^^a ftes nIt•^tat 
^'sfa ¥ca caata cat¥ caaata araafl ¥al 
cat¥ I Ht^htaai «t^ta aeaa, af^aa^lat^ 
n-Q aai ¥ta c¥:l af«« 'a^aaifac^ 
«fJli¥a at?ttaj i artanta »rf«ta caata 
aa <a^a:^tfn'$ ¥atl aia »ita1^fl arani 1 
batata atfiif» «ftfa¥ 'e ca^^atila fa¥ 
caraf fataeai aea taa awi—caea ataxaa 
cal f«a atata aimtl?t^a faih ajtiafaa 
m #ta wt% caftaltfta a^a«f^it¥ 



^'9 f5[itfe ^ra'efii 5cw?r 5f?^t?r ?tf5T af^*! i ^f^srwj 

cmv \\^ is ^g mif?{tif 

>ito c^r^it? *1? frn c^sjsfi? *!85i:>(^«^c«p s??) is'^s 

fi|»^ C^*l^ ^fll I sjt^qg J^., 



«••• ^iwa'e wit f^-rfl5 3T5f^ 9jtw%*r4 

fiJ^ilijf^l Jl^m ^*19 C<1C? % *|<^ ^{& ^C1 

fws ^19 ^t9 mm Hfc^9 ?-« c^r^fnc^F -f«* ^j9 4*1:1? 

«(99t9 mw fkzm mm C9faf? ctjc^i c»r«9i 9 [««-1 

^ «t9 «l<1 V91 19 9fmf M>t ^f««f»l9 ^ 

‘Ills Pl^rtltfl^ »r^lt9 ^*f9l 199t9 msr it'Sftl iwtl l>5r itft ««w 

^t9i *ff5*i KiiiS ultiw mic«re9ii9i 

It^ (?9t»l « 111 lt?1 9l^C%9.5?5f^ 1|tf 






»iti8 

t**«,*«» liisi^ij 

5lf?a CJWfl 1?? I >&«»« 

=»Tta cwtf ns 

3^?ilernn <4^ fsntn 
orsi nts I 

fsntn v^'9 

^ cs, cn nsif^r® cn's^t^ 
nssts sjs^i cnsrstfs^ta? s^si 

jpg^ sfi I ^ts*r ntm «rgs 

c^m^n fsfe'5 sm^ >iis^cn'®fn 

gn srt'®^ nnt^<s stsi ws ^cs 
<5rf«r51 sf-rtsi^ ^ts sin-nf^ i 

^tsi s^CTs nst’rts ns ^^f^stissi 
'eaftsis «fc^r5sf5 smsnc'as ^ns cnc^ 
nf« on? cnc^F cn'l:*i sjtrns 
?if5 s^is (far s^ ^ts nwT I'ntc^s 

?'a gf^tS fncs ffWS ^resi Araldit 
Epoxyhard ^itlS <acntl% CSfafn CI?cn 
OR—cnVw®fnt^ n'S' ^cs «flc^ sssts 
mw t cwstisn fsnMT^s wfc*ifs5stn 
>rrt *<11 ‘fltntfw csf^ns 


t s*n s^, 4 n^nii 

^«fs ¥S1 ^CSOII ^8 iflS 

<fl:ntf% csf^sf^st^ ^tssts ns «••• 
^rwsn'Q f^st^ «it^tcss captss ntsrtsj 
nsi ^s I fsf«s c?tns cnt’F 
•flt ’^ta? n'ntTcn n?ts^ ¥«Rn 1 
‘ill n^n fjfstn? niR uiss •iit ^lits 
nt^tcsT sttn ntncss ssi s^si, 

^r^ss'ssf^c^ cart?i ntntRi '^is^ sPfs 
^n’fk—|«nr? '^tsf «ncfi ntar ^cs¥ 
?-c<p %i:,i ^sffs« sJTlsnntofs 

«rsft5T Tm i5:fsfts s?s 

n^sn'c*!?! ^tar n^s ^rs 1 

fw^f SFtR%n‘flS^ ^ts 3t% R^FtsfefsS 
4fntfsr cafar^f 

sNc« ntsca ? 'nc’aa ®^cs Ifar^lstssi 
scn^i—^5{CHC^a c&ca« *ri^?tn ntfcs 1 
scnc<?s—starts starts sfs %c^ 
sn^r ^'®fn tiif^i cnt^i nt?t'? c^t^» 
^^sfs sfsi scsf^n, w^ts c6cs« s^ntn 

^rs^i I 


nc»*uWSTl? 








Ts ^ 

»rt^l «ii^ *rti*t *rtc^ 

^t^»r C5Tt^^ *ltilC5| jCSftCIf C^tVS f^f%« 

c=!i^i c'i'^1 I 



wm I ^ ^in CTtt ?^te i 

mm 5W1 m^m ¥ti»ii ^tf*! fi?« ¥*»ntc»if nmiwr •nft ff <<rw 




wtif 


[ ^'*1 ^ 


^It'e I I JTf'n ^vn 

*r? ^ttc’T <ttc*r T5M ^t’tw'^tsrtc^ c-stt^i c^z^ f^c?i 

dfc^ wt'® <4^ 5rOTC»t 

Jf?p fli:;^^ ifC*IT C=^*f l[f%t?r »ft« I 

«(c?i ci5ti:'*r?r »!t*rR c^t^tc^ 

?C®?[ Cil^l <1tC^ I ^Z^\ ffC?F 

«iT^T=re ^z^ I 

f^wt^ 

^VH 3^?t «f«t!l I 

^Z^ ^C» 15 ( Subjective colour I 'St^l ’^‘1 

»!W I 




«it*i?i ^wj 5»rrr^«i ^i »Tt?ii f^c?i 

’sitsi^i iftf^t I c*f'«rt sri, r^i 

m ^ *T3ic^^ I =*it^tciT ^tc5?t *rt^i si^c^r, ’ftc^r 

h«i ^1 n?i5i ^r^t»T f%^^i ^\ ??iwT?f ^^"1 ?t'®f^t*i?ii 

I l?t%5 

SRl I 

«lt«f C^ ^1 

«ft^it ’vtc®! csft^ w< «r5i«ar 

^'{Z^ fw»r i •rt'e^l c^ 

I ^t?r ««rr5 ^ff-^fl»f w <inr *rr«^t c^ «if^wsr« 
5?t^cSt:«Ri «rt5?t cm c^, «^flrc«r!i 'e nm 

«r«rt5! ^ I n^zm '« w lOT ^ri^c^Ri 

^ctj ^*1, ^m mn 

C ^1» %5f, f^f^nam . «i^f^), i[t^a?rc«f5^ 



'ate* 


viiT-^* ^tivi Tsr I 

wr CT, 'ecBfisi ^ I 

^t^5*rn?c»Ri »fw ^rr^itcwfl I ^*il 

c^, ^JT'o»T ^\ ^f%tf'« cwt^'Q «if%^ 5f11 

^!?*(t?tn?r wcsr ^f%wc5i?i vii^i« «tcpt«r^ i «if^wts!?i 'sif^^ n] 

<»ft?fc^l m I «i%«Fa[ I ’tr>T 

<sj^c*i?r TO ^jt»i cfew <ttf^ ^Vn ^T*i^ 

njt»r cto i to 

aFS(»r: ^>5 «J%8r5t fto to «J^f® 

’tjt:»! ^ t 

tt^r^tc^fl 3it«fTC5i ^f^cwsT toc?j %?r ?rs*c^ to i ^ti^'5?t*^tctf?i 
I ^ ft®l TO^ ^fi\^ <itc?i i to irT'si 

3lt5^ 5t?I f^to?l C^ ^t5C^ <1t« 511 I 

«f<rr5i ^’ftwtsi I ’5rt»i5^5tt^i jito c«ic^ 

C^C3T C5RI 'il^t *rf?Rt«l ^flwl 5Rt^C^tCef!i c^z^ m I 

<rt^^t?i 5?c5r ^f%cTO?J '^srsi ^tc? =ii i 

5|1 «tt^c»! t5 ^t®t®tf% 'Q •5i^t'®tr«r^«tt^ c«ij<5 

I ^Z^ ^tc??l nC’F c^*^t'*i|'«l <lt^1 ^Z^ I ’fw 

^ «n:?[t9fj? m » 

CTO ^TO?( f?C^ ^t'S^ll ^tn, B1l ^Z^ I 

ipf-^^15tTO ^z^ I TO c»!<ric;? TO’it^ to 

5*11 '®rr?i« tt»!¥l^ startcsit^ ifl?r i ^ 

^^vi nzw f^rc? c^c® i f fai^r TOi'e 'erdrc^wn 

^tTO «itc^i f^to TOc^ c^, Stc^f 

^C*T^ I C>rTO^ l^tCW^ f^?tT? >!«l^1 I ttCf?l 

wcir fto ^*frc?i 'art^?t«^ bit^^ wc^ cwt^i i 

5®tTO cTOi cm c?, «fi^«fTO TO »ftot«i I? 
1f«TO I c^ »n TO 'StTOtC^ ^t^5flt59! 5«, C»! aw TO m VTO S»tsiW¥^l 

TO *ttcf I 'iiaisi f^, 5»rtwn!t*? awi sitijm 









♦ttwi IV CTO (TOn 'e ^m w ^tc^—•rtv 

1 

^ an TTve vci I cutr^^ 

c5c»f m • c<it^ c?c^ r^^Ka ^ ftvtir m» 

5fc?i I ?i «ni»c*r ^»n, c«rt?ii, sufijt?? ^ 

^a c^tcsTi cm. cutc^iii ^*riv 

m mm *wi 1 

« (Sn% ’Sft^^td?[ TO c«|c^ «i%«R C5|!l « 

cw^i ^t^it^l «tff^c^ y^ak fn%«®tcsi «t5?r 
^t^«fliit^® ^C5^i «ff^f? apsft’t^^ «rrc^. ^tOT 

01? '4!C?^ti:9r^ c«!tc? c«(^ ?c?i ?itc^ ? m 

I f?i ^t^c® ?fic?5? c«m 5?i I »i=5? 

?^c? c?tc?tf?n TO ??ii %iK «rrTO « c?tc?itf?? to 

m? ?t^ c®t? ctm I cm «in?*i ?c?r cwc^?! ^1^- 

m<(5( ?c?i ?^c«R c^c® CW51 tik csiw i ?tc?^ 

fsi:c»ff^® ?c® <itc?r ^1 ?<t«i ^t^c® ® ^Hsf ®t^??t^c®?i 

»T*I®1 ?f?1 I ?t<!i «(®tC^ ^t5l C^?(5t wtif iw. 

c®Tsif^ ?to ^tti^m^ri !?t «ito ’jR%®?ffrw!? ?CT«itoi v^lr^ «rt%ir? 
C^^^t^t'ewt^l^TO 

®t^»i c^t^ ?itcBii c«i, m \ 

»l?pRf ^IC«(J TO ?^ft I «flTO ?t5i? 

?tcTO ??rt TO ?tc?. to »T?c«i^ »iTO ?tot?r i 


Shutii^OT 



(snsf 

> I (^) Cat’ll ^^WC5T ’ttaf ^twi 

Pf'« c^c^ ^!r ^1 cs^sf ? 

CTt«f, 

i I (5F) c«ftsrr^ c^t^i 3ic?[ c^m^ c^jc^f 'sit^r "siir^l 

’ttcii 5ii—«<t?i«ii ^3TI C8ft!rf#t?j «rrc2ii «itc^ ^t? 

Rcsp I ^CWfltC?! ^fl^l C?’<(1 CMllg C^, 
c^t»T ^z^ ^ir® m 

«itwt i?r® «rtc^ I <it?{C9i 

f^5? '5f^^t5 C^C15 <1tc^! C«Tt5?t^?( C?^ C«(C^ 

CTf’^ri ^iir ^i i ^'v^xi (3ii5it^ 

^twi mz:^ ’ttci I >At 

'^t^ar wtft, c^t!i »rw^ c=f^ i ^um 

^r^^icar? ’¥t«r ^ f^tt»T i cvr^it^ m 

cifw m ^Vsi I ^i9f «if%t«f5f i^r® ntn 

5il I c«rt!it#t?r s^i ^t?ii •ii^ ’^cn «rw ^ i 

(1) sit![^ ^xi lit ^mn—atw '« # c<it^ 

l^Fl «fC9r I W3S ?? »!t<f1 ^1 ^TWl m C^5T, 

^15 5111 cmisr c<rc^ f^cFfc^ xnz^ fi^l iwtfSp? 

f«f%i;^ mwl 5pt^*i c^ f^% «r5’Ftwi. C51 

vQ di?f*t ve TO <firf 1 TO ^iwi ft^i 

«rf^? Wi ^t 

«(TC5FS* I WTO *It5f1 ftf^wr «ltCTO 
>e Wn-iftr •ITO ’•I? «TO TO TO» TO *rt?l 

TO1 TOTO’ftilt TO¥ ^^51 ^n wm \ 

^ W it«l toTO f^tsrn'^r®» « c^tK sfiTO^ CTO, TOtn 



•an ^ t ^ 

>115^ ^tc^ii I ^ f^cir 

'»tr^^ I ^Vi^xt SCSI ««tsrc? i 

^1?t^1 Sfltf^^ t!^C»r5 »1W ^F^ftC?^I ^t?I«l ?^r5l c«» 

TntN»^ ^3 lMc^ ?t^tTi »it5?^t?si fii55«i ?F?c^ i??r i siw 
«ltC9ltC'3i''« C<«IC^ ^tC'?, ^tC9I1 ^1c*ltfl 5IC<(T« 

vi^tc^ <itt?i I c^tsi m^w, »!t?i ^t^i ^mi?i 

-f?1 5V I 

ft’T^ 




(.»!, ’4*1 'a<f>«?t4 «l*f<lt3[ «■«* 

»^, 'Brtfrt^ 21'll^gtbsr cat®^ ait^l 
'^< 

^Tm «itc^tf«r^ 

<1^ %h' ^'f'iil 

f^Ji—“^tacvKi C^l-’if^’i « t® 

Jjai-an” I ^C?I5I 

ai^tnf® ’Tc^TBfJit'ir ^ i 

(?rtf%cf ^ fjst^csrsr 

CH, ’♦•I '»aprr« »^, «it5t1 

f^ftfu-cw ^i-w m ^sit^^iitc^ 
c»ftr«cn^ UJIt^tCST? 

ff«»(« nttn iswf^iir 


11^4® 

^C« «lC»{^'®f»l ill? 

wi *tfii^wa *rv ciit® W 

¥CM n^>ir(fij »{®t*ff8> 
aiC^JBfslK SRS? I 

*fft’it*rfl ftf®tr 
^C?t ^C»I5f C1I, <i|| 

fiff^ cn c®t=i ort-ffl nM i 

iif^itcsi ^t?r ci!t*l?» W 
c<fc® a\ »rf*it^ tnfti f^f^i cni?i 

tTf cfcm »rtgc^a «c®siti[ «r^ i 
^T-n ff, wf?! 

®t5f® ® c^rff^fe WiKWt mj 
w i(c^ I ^t^»ii ®Wf ^ 

c?*r I 

<«i*nrH® >ir5jwW *ra ^ c^» 

C3!lf%n^ ttCfB 1JPF ^*PCttlf 

w ta f^*i nfl«icw®itf4®^rfW 



<r(^ « 4rfM «fi?r 

l^f^ C^ Cntfwnife 

fmtm wTf m c^r^ttci? mh i 

f^wr^r'« y^i'sz^i sit^'st^ta ®'f*‘ 

«tF»R ?i»ci f '^i^t’S jfPf »!t*r =!iKc® cjftf^n^ 



f^wtJf *ifwc?« «i«ot^f »TC«j«f*it'>r n 


c<i, l^f«« cfc*^? *iwy «itift5f-«t?t5i f^«rei 

4fn »rtw» I ’ift’w c>tttwii ««Pr* n *tt 

Tr«.i<i<i «??f« «-ttt «cw ^wttm i^« ’H*ft=« nrt ftnw. pi mf *ttf 
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>«, Clt5» 
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f^«lN ¥W¥ 
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c«isi 

¥f»|ft®t-» 

* I itf 

f ?? Ikmp^ ni^n 
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